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IN MEMORIAM 


JOHN GOODRICH CLARK, M.D. 


After a long illness. .Dr. John Goodrich Clark. William Goodell Profes- 
sor of Gynecology in the. University of Pennsylvania, died on May 4, 
1927. Doctor Clark was horn in Economy, Indiana, June 4, 1S67, the 
son of Thomas E. and Nancy Goodrich Clark. 

At fourteen years of age, he entered the preparatory school of Earl- 
ham College. Richmond, Indiana, remaining there two years. lie matric- 
ulated in the Ohio Wesleyan University where he became a member of 
the Beta Theta Pi fraternity. At the completion of his sophomore year, 
he entered a United States civil engineering party detailed for the survey 
of the NezPerces Indian Reservation in northern Idaho. He later joined 
a party occupied in the survey of the Utah and Northern Railroad in 
the capacity of topographer and later that of levelman. Tin's event 
exerted a profound impression upon his life and remained as one of his 
fondest memories.’ Upon the completion of the survey, he entered the 
Medical School of the University of Pennsylvania and was graduated 
with honors in 1S91. 

Doctor Clark served as resident physician in the St. Agnes and Chil- 
dren’s Hospital of Philadelphia and in the surgical wards of the Belle- 
vue Hospital, New York. He then entered the Johns Hopkins Hospital 
where he remained several years, serving first, as anesthetist, then as 
assistant resident and finally as resident gynecologist in the service of 
Doctor Howard A. Kelly. 

In order to carry out his investigation of problems dealing with the 
life history of the corpus lutcum, he entered the anatomical laboratory 
of the University of Leipzig under Professors His and Spall eliolz. Upon 
the completion of this work he went to the University of Prague and 
studied under Professor Cliiari. After his return to this country in 
1899, he received the appointment of Associate in Gynecology at Johns 
Hopkins and later in the same year, Professor of Gynecology in the 
University of Pennsylvania. In 1922, he was appointed to the William 
Goodell Chair of Gynecology at Pennsylvania which he occupied until 
his resignation a short time before his death. 

fa 


1 





2 


THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Doctor Clark was an active member of many of the leading medical 
organizations of the country and the high esteem in which he was held 
is shown by the positions of honor bestowed upon him by these societies. 
He was Chairman, Section of Obstetrics, Gynecology and Abdominal 
Surgery, American Medical Association; Vice-president and President 
of the American Gynecological Society and President of the Clinical 
Congress of Surgeons. During the war, he was a member of the Council 
of National Defence, to which he gave unsparingly of his time and en- 
ergy. He was an honorary member of the Washington State Medical 
Society, the Kansas City Medical Society and the Edinburgh Obstetrical 
Society. 

As an author, Doctor Clark was a large contributor to medical litera- 
ture and these contributions reflect originality of thought, a wide range 
of vision, and a sane conservatism which was so characteristic of the 
man. With Werder and Hies, he was a pioneer in advocating more 
radical measures in dealing with carcinoma of the uterus; his paper on 
peritoneal drainage focused attention upon this important subject; his 
studies on the life history of the corpus luteum received international 
recognition and during recent years, his writings made him one of the 
leading authorities on radiotherapy as applied to gynecologic therapeusis. 

Doctor Clark was preeminent as a teacher, combining the faculty of 
transmitting his knowledge with a personal charm and strength of char- 
acter which commanded the devotion and respect of his students. 

During his term of service as Gynecologist in Chief to the University 
Hospital in Philadelphia, he built up a department which was recognized 
as a model of efficiency. “Ward K” was the pride of his heart. To it 
he gave the best that was in him, and from it he received in full measure 
the devotion of those under his care. This ward with its spirit of good 
cheer and willingness to help those in affliction, stands as a monument to 
his personality. * 

Doctor Clark scaled the heights of professional attainment, but even 
above this stood that wonderful personality and strength of character 
which made him universally loved and esteemed. He was one of God’s 
noblemen, a loyal friend, a true comrade. We mourn his loss and pay 
reverent tribute to his memory, but his spirit lives on, casting its benefi- 
cent influence upon the lives of those who prided themselves in his friend- 
ship. Floyd E. Keene. 


D'r. Clark was a member of the Advisory Board of this Journal from 
the time of its organization, and to the above, the Editor, on bjehalf of 
himself and his associates, desires to add a personal tribute to his 
memory". His deep interest in the publication and his very helpful 
advice and service, so generously" extended on many occasions, are 
herewith gratefully acknowledged. 



Original Communications 


CHANGES TN METABOLISM AND THEIR RELATION TO THE 
TREATMENT OF VOMITING OF PREGNANCY® 

By W. J. Dikcrmaxx, B.S., M.D., and R. J. Crossed, A.B., M.D., 

St. Louis. Afo. 

(From the Depart mt nt of Obsh trie*. 11'ashinfjton University School of Medicine 

and Bonus Hospital) 


T HE lilcnifure on pernicious vomiting of pregnancy is constantly 
increasing, and as flic number of reports increase. 1 he theories as 
to etiology, treatment and other phases have likewise increased, un- 
til now they are almost legion. Theories as to the etiology vary from 
a pure neurosis to a circulating toxin. Similarly, one obstetrician 
treats his cases with glandular products, while anotl .* advocates 
immediate abortion. As stated in a previous publication, we still be- 
lieve in the carbohydrate deficiency theory as promulgated by both 
Harding and Titus. 

Since nausea and vomiting occur in every other pregnant woman 
and pernicious vomiting is always preceded by the ordinary nausea 
and vomiting, therefore, according to Williams, it may be assumed 
that the severe vomiting is due to an increase of some “toxic sub- 
stance.” On the other hand, normal pregnancy borders so closely on 
the pathologic and there are so many changes in the different organs 
that some disturbance of function might be considered more reason- 
able. 

Hasselbacli and Gammcltoff, and others, found decreased alveolar 
CO„ tension throughout pregnancy. Losee and Van Slyke, Cook and 
Osman, Williamson and others, have found that the carbon dioxide 
combining power of the blood is decreased in pregnancy. Harding 
reports a personal statement by Cook who found a definite decrease 
in the combining power three days after the first missed period. 
Many workers have concluded that the decreased C0 2 combining 
power indicates a mild or borderline acidosis. Determination of the 
C0 2 combining power, however, gives no index of the actual acid-base 
equilibrium, which can be found only by determining two of the 
following — CO„ combining power, P n of the blood, or the alveolar C0 2 
tension. Marrack and Boone concluded from determinations of the 

‘Read before the Joint Meeting: of the Chicago and St. Uouis Gynecological 
Societies, Nov. 27. 192G. 

Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications . ’ ’ 
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C0 2 combining power and the Ph of the plasma that normally in preg- 
naney the acid-base relations are normal, or a mild alkalosis exists. 

The determination of the NIT 3 coefficient of the urine is valueless as 
a prognostic aid and we thought it had been discarded, but one still 
finds reports of abortion being done because of an increased coeffi- 
cient. The low total urinary nitrogen in vomiting of pregnancy cases 
would naturally increase the proportion of NH 3 , while the staiwation 
and dehydration with the continual production of acids requiring 
neutralization would cause marked NIP formation by the kidney, as 
the latter, according to Benedict and Nash, produces all of the NH 3 . 
The latter statement has been attacked by Bliss, who states that NH S 
formation is a generalized tissue phenomenon, and that in vomiting 
NH 3 is eliminated in the vomitus. Benedict and Nash have reviewed 
the data presented by Bliss and find it lacking conelusiveness. Polin, 
Robinson and others have observed normal persons on high caloric, 
fat and carbohydrate diets and have found that as the urinary total 
nitrogen decreases, the percentage of NII 3 increases. Smith has re- 
cently observed a normal person on a diet of fat and carbohydrate 
amounting to 3000 to 3500 calories and noted that when the urinary 
total nitrogen l'eached 2 grams the proportion of NII 3 was 17 per cent. 
Whether Benedict and Nash, or Bliss is correct, however, NH 3 is not 
produced entirely in the liver as its value as a prognostic index in 
vomiting of pregnancy presupposes. 

A large percentage of pregnant women are troubled with constipa- 
tion with its attendant factors. Alvarez states that the pelvic engorge- 
ment consequent on pregnancy causes intestinal mutability and re- 
verse peristalsis, terminating in nausea and vomiting. 

Nakai found early in pregnancy a hypochlorhydria of the gastric 
contents. Arzt, of our department, has found in early pregnancy a 
marked hypoacidity. The majority of cases of "morning sickness” 
observed by him showed an aehlorhj^dria of the fasting contents. 

We have not been able to find any report of the nitrogen balance in 
pregnant women earlier than ten weeks gestation. Harding has found 
in vomiting of pregnancy patients (none earlier than ten weeks) a low 
positive, and at times a negative balance, and he has also noted that 
minimal amounts of glucose spare the protein more quickly than in 
the nonpregnant. It is well known that during the latter half of 
pregnancy the woman has a very low urinary nitrogen as compared 
to the protein intake. Bar found that in the dog there was a period 
of negative nitrogen balance which corresponded closely with the 
development of the placenta, and at about the time of completion of 
the placenta the balance becomes positive. In one of his animals he 
observed a distaste for food and actual vomiting during this period 
and concluded that associated with the nitrogen loss was a so-called 
"physiologic vomiting.” 
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Ketonurin and glycosuria arc common in pregnancy. Forges and 
Novak, and Frit/.i and Inchtmann, have found that the pregnant 
woman will have a ketonurin in a few hours on a carbohydrate free 
diet. Harding has attempted to show that the threshold for ketosis 
in pregnancy is similar to the nonpregnant. Wc think that in dealing 
with such a complex subject as the ketogenie balance of the maternal 
and fetal bodies, his assumption as to the weight and metabolic re- 
quirements of the fetus arc too conclusive. Furthermore, the earliest 
ease studied by him was one who had a pregnancy of five months’ 
duration; and we believe that the metabolic changes associated with 
and causing vomiting of pregnancy arc limited to the first trimester. 
Harding found that even with relatively small amounts of carbohy- 
drate the nitrogen excretion was decreased (protein sparing action of 
carbohydrate). Thus it appears possible that a lack of carbohydrate, 
or a disturbance in its metabolism is responsible for the perverted 
fat catabolism which we see, and that protein destruction (from the 
tissues) takes place to provide its portion of carbohydrate. It may 
be stated here that all of the vomiting eases who were cured went 
through the rest of the pregnancy without any signs of further toxemia. 
Occasional attacks of nausea and vomiting might occur, but we had 
few recurrences. The subsequent treatment was purely dietary, that 
is, maintaining a high carbohydrate diet. We have also found that 
patients who had marked nausea and vomiting with the first preg- 
nancy have gone through subsequent, pregnancies without any or 
very little nausea and vomiting, providing they were properly super- 
vised. 

The period for “morning sickness” and vomiting of pregnancy be- 
gins with the third to sixth week and terminates, usually spontane- 
ously, at the twelfth to fourteenth week. It is during this period 

that the rate of growth is greatest. By the end of the first month 

it has been calculated that the ovum has increased in size 10,000 
times; at the end of the second month, 74 times, and by the end of 

the third month, 11 times, and during the tenth month the rate of 

growth , is only 0.3 times. The actual increase in size is relatively 
small but the changes caused by pregnancy must be tremendous, for 
marked alteration in the maternal metabolism can be detected in the 
first month. Furthermore, the' uterus in pregnancy increases in size 
from an organ weighing 30 gm. to one of 1000 gm., and this growth 
is chiefly during the first three months. During this period the nutri- 
tion of the ovum is derived entirely from the surrounding serum. 
Inasmuch as the food must go through cell walls, only fat, carbo- 
hydrates and amino acids are available. Fat has never been demon- 
strated passing through to embryo or fetus, nor is there any special 
storage of fat in the endometrium. On the other hand, there is a 
large storage of glycogen in the premenstrual endometrium which is 
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augmented in the decidua and continued by the placenta. Further- 
moie, glucose is not only more easily available than amino acids, but 
can gain entrance to the ovum by osmosis, while the amino acids, at 
least later in pregnancy and presumably in early pregnancy as well, 
require some fixing on the fetal side. In addition, it is at the end 
of the first trimester that the nausea and vomiting usually cease, and 
it is about this time that the placenta has become differentiated as 
we find it at term, so that amino acids and glucose can be absorbed by 
the villi from the circulating blood. Thus the "morning sickness” 
in women may be similar to the "physiologic vomiting” noted by 
Bar in his dogs. 

It is well known that the liver is the great storehouse of glycogen 
and that the greatest part of the glycogen can be removed relatively 
fast. O’Neil reports that during typical canine anaphylactic shock the 
hepatic glycogen practically disappears and that the central half of 
each lobule often becomes free from suitable granules within three 
minutes. Mottram lias shown that often in pregnancy of nervous or 
ill-nourished animals the liver becomes overloaded with fat, and that 
a simple hunger of a few hours’ duration, in some animals, led to the 
same condition. Whipple et al., Opie and Graham, have each shown 
that a fatty liver is more liable to the central necrosis caused by sys- 
temic poisons, for example — chloroform or phosphorus; and, con- 
versely, that a liver with necrosis recovers in a shorter period of time 
if the diet is mainly carbohydrate. Thus, the pathologic lesion found 
in vomiting of pregnancy may be accounted for. 

Hofbauer considers that even in normal pregnancy the liver presents 
characteristic changes, so that one is justified in speaking of the “liver 
of pregnancy.” The changes consist in the appearance of fat in the 
cells occupying the central portion of the lobules, the disappearance of 
glycogen, and the dilatation of the biliary channels, the central veins 
and the afferent capillaries. Opitz has cast grave doubt upon these 
statements, nor have we been able to find any increase of fat in the 
liver of patients dying during pregnancy ; but should such changes occur 
as regular concomitants of pregnancy, they would offer a satisfactory 
explanation for several of the alterations in metabolism which charac- 
terize the condition. 

The exciting cause of the change from morning sickness to seveie 
vomiting of pregnancy may be constipation, some nervous irritation, a 
period of starvation, a dietary indiscretion, a nasopharyngitis or sinu- 
sitis causing vomiting, etc. Once vomiting lias started the vicious circle 
has begun, and starvation and dehydration with their sequelae soon 
produce the well-known blood and urinary findings, and probably 
the lesions of the liver associated with vomiting of pregnancy follou 
these. 
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Harding ami coworkeu- in various publications on vomiting of pregnancy, have 
reported tho following : — Tim plasma 00, content is usually within normal limits 
or increased ( i a roly low) ami thorn is usually a normal acid-base balance, therefore, 
alkalies are contraindicated. They have also reported normal or decreased chlorides 
in some of their eases and thought the decrease due to the dehydration. They have 
stated that tho plasma proteins were increased, due to dehydration. Increased 
X. P. X„ urea and uric acid have also been found by them. The extreme variability 
of uric acid found in high fat and low carbohydrate diet, fasting (which is fat 
ami protein), and other conditions (Harding, Lenox ami Gamble and coworkers) 
indicate, we believe, that the blood uric arid is very variable and of no value as a 
prognostic guide. Increased X. P. X. was attributed by them to concentration 
of the blood with resultant renal impairment, as reported by Marriott in anhydre- 
mia in infants. Harding also concludes that the excretion of acetone parallels 
the clinical condition and that abortion diminishes the production of acetone. The 
results are similar to starvation, but. in pregnancy the demand for carbohydrate 
and consequently the disturbance following its lack, make it more intense than 
starvation. They have also stated that fluids are primarily indicated, with glucose 
occupying a sccondaiy place. They do not sec the need for salt injection or for 
insulin with the glucose in the majority of cases. Harding gives 1000 c.c, of f> 
per cent glucose daily, together with enonmta of 10 per cent glucose in saline. 

Harding and Van Wyeh reported a case in which the whole blood chloride con- 
tent was 25H) mg. per 300 c.c. and the CO. combining power Oil vol. per cent. 
After three days treatment the XaCl had risen to 112 and the CO. to (56. When 
the patient had received (5 gm. of XaCl per day for five days, the chlorides were 
511 and the CO. dropped rather quickly to -18. They stated that small amounts 
of XaCl appeared in the urine before the chlorides reached 511, and thought it. 
due to a lowered threshold. They concluded that whatever may be the exact signifi- 
cance of a lowered Cl content of the blood in vomiting of pregnancy, it certainly 
does not demand the use of hypertonic saline solution, ns advocated by linden and 
Guffey, in order to restore chemical equilibrium, and that the clinical condition of 
hyperemesis gravidarunl* is in no way dependent- upon that particular balance of 
ions. 

Titus and coworkers have treated their cases with larger amounts of intravenous 
glucose than any of the other men. They see no need for the use of insulin and, 
in fact, warn against its use. They give 50 to 75 gm. of glucose as a 25 per cent 
solution one to three times daily. 

linden and Guffey, in a case report of vomiting of pregnancy, found increased 
CO., X. P. N., urea, and uric acid, but low XaCl, and felt that their findings 
suggest that some at. least of the. toxemias of pregnancy are similar to the toxemia 
of intestinal obstruction. In such cases NnCl acts in a specific neutralizing anti- 
toxin or protective capacity. They advise the use of "> per cent saline solution 
subcutaneously. 

Iverstcin reports a case of pernicious vomiting which did not yield to glucose 
and bicarbonate solutions intravenously and by rectum but cleared up rapidly 
following the injection of 5 c.c. of 10 per cent NaCI intravenously and NaCl by 
mouth in large quantities. He states that vomiting of pregnancy resembles vomiting 
which occurs after x-ray therapy (in which he says there is a breakdown of large 
amounts of protein with resulting decline in per cent of XaCl in the system). 
This deficiency in early pregnancy is associated with liypcrcmesis, just as in the 
later months there is an excess of XaCl associated with edema. 

Thalheimcr has reported on the treatment of vomiting of pregnancy with glucose 
and insulin and states that the glucose and insulin are to oxidize the ketone bodies. 
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This presupposes a marked acidosis, such as occurs in diabetes. He also states 
that he shortens the period of treatment days. He gives 1000 e.c. of 10 per cent 
glucose, or 2000 c.c. of 5 per cent glucose once daily, together with insulin sub- 
cutaneously. 

In Table I we summarize the eases occurring on our service from 
1916 to the present date, dividing them into three series, the first 
two of which were reported in 1924. Our classification is similar to 
that of Harding and Titus. Again, we would like to emphasize early 
and intensive treatment with hospitalization before the case is severe 
or pernicious. We believe that the value of our results is due to the 
fact that since 1923 practically all of the eases have been followed 
closely by one of us under the supervision of Dr. O. H. Schwarz, thus 
permitting the trial of a routine treatment in a large number of cases 
over a period of years. Since 1921, we have aborted no patient for 
vomiting of pregnancy, and yet we have treated forty-eight cases as 
compared to eleven in the previous period. To date, we have had 
three deaths, one occurring in each series. Protocols will be given 
later. 

The blood chemistry in the mild series gave practically normal 
findings. 

Table II gives the results in some of the moderately severe cases. It 
is unfortunate that the analyses are not all complete, but the results 
permit some theorization and probable conclusions. 

Similarly, Table III* gives results in certain cases of vomiting of 
pregnancy. Here the differences from the normal are decided and 
apparently we can use the blood findings as an aid in differentiating 
between neurotic (primarily desiring abortion) and toxemic, and in 
the latter case deciding as to whether they are only moderately 
severe or of the severe type. 

Table IV gives the equivalent of the blood constituents in cubic 
centimeters of N/10 electrolyte per 100 c.c. plasma for some of our 
cases. 

Similarly, Table V presents diagrammatically the total electrolytes 
as found normally, in pyloric obstruction, and before and after treat- 
ment in one of our cases. 

We believe our results show: 

1. That the production of a diuresis depends in all cases on the 
amount of fluid injected. 1000. or 2000 c.c. of fluid in twenty -four 
hours is insufficient. 

2. A concentration of the blood as evidenced by decreased hemo- 
globin and cell volume percentages after fluids. 

3. A plasma C0 2 content greater than 40 volumes per cent. In our 
previous series we found that the C0 2 content had been determined 
in seventeen cases and that the average was 55 volume per cent. 
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4. A plasma P» within normal limits or slightly on the alkaline side. 
We have never found it less than normal. 

5. A decreased or borderline chloride content of the blood. Pre- 
viously, chlorides had been determined by us only in one case (mild) 
and were decidedly low — 43 mg. per 100 e.c. plasma. 

6. A normal or occasional increase in N.P.N. and urea of the blood. 
In our previous series we found that the N.P.N. had been determined 
in ten cases, and was greater than 60 mg. per 100 e.c. blood in three. 

7. An increase in the blood uric acid which is of no prognostic 
value and which rapidly returns to normal when a diuresis has been 
established. 

8. A blood sugar within normal limits. Occasionally we found 
blood sugars of 0.070 per cent in which glycolysis had been prevented 
by immediate precipitation and determination; but the maintenance 
by the body in almost all conditions of a normal blood sugar nullifies 
any theory which assumes that- the liver damage results in a hypo- 
glycemia. 

9. A decreased or borderline plasma protein content despite the 
concentration of the blood. We believe that in the severe type the 
plasma proteins have been utilized by the body and are, therefore, 
decreased, which phenomena presumably does occur in athrepsia, in 
which the blood proteins are low despite the desiccation. 

10. A decrease or even absence of chlorides in the urine has been 
indicated by qualitative tests, and in a later paper we will give the 
results of quantitative determinations which prove this conclusion. 

11. An increase in bile pigments of the blood, probably due to 
increased production and decreased excretion. (We have data only 
on a few cases, but apparently the icterus index is of considerable 
value in following the progress of the case.) 

12. A decrease in the total electrolyte content of the blood. 

13. A rapid gain in weight due to replacement of water. 

DISCUSSION 

After the hyperemesis has started the factors with their respective 
sequelae which have to be considered are: dehydration, starvation, 
and vomiting. 

Dehydration results from the decreased or lack of water iutake and also by 
inability to retain foods with their percentage of water. Another factor is the 
vomiting, which aids in depriving the body of fluid. Dehydration results in a con- 
centrated viscous blood which naturally decreases the volume flow through all organs 
and tissues, thus decreasing the amount of food, water and oxygen carried to the 
cells and also permitting waste products to accumulate. Haden has reported in- 
creased viscosity of the blood, following experimental intestinal obstruction. Keith 
deprived dogs of food and water and found a definite decrease in the amount of 
circulating blood and an .increased viscosity of the whole blood. The plasma viscosity 
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was variable. Utheim in anhydremie babies lias found a decrease in the volume 
per minute flow of blood through an extremity. Just how much of the increased 
H.P.N., uric acid, etc., is due to dehydration is difficult to determine now. Formerly, 
it was thought that that was the only factor, but now other theories have been ad- 
vanced to account for the retention of N.P.N. 

In 3907, Ewing reported that at autopsy of cases of pernicious vomiting he 
found the intestinal tract distended with saline solution which had failed to absorb 
any of the fluid. In two cases the blood was found remarkably thick, viscous 
and cohesive to an extent which he had never seen in any other condition, and 
which must have been of itself dangerous to life. Those conditions, he thought, in- 
dicate that saline infusion is required in the severe stages of hyperemesis or acute 
yellow atrophy, both to eliminate the poisons and to maintain the normal con- 
centration of the blood, and that saline irrigation cannot be relied upon in a patient 
who is incapable of absorbing fluids. Why was the fluid not absorbed? In Series 
I the patients were given normal saline solution and NaHCO^ subcutaneously, in- 
travenously and by rectum, and although Harding reports that fluids are of pri- 

Tabi.k V 


C.C. S/lO Electrolyte per 100 c.e. Pleacfl. 



mary importance, these patients did not clear up and 56 per cent were aborted. 
It is significant that Harding is still using glucose as the solute in his fluid. 

Benedict and Milner found that if the same person were given identical amounts 
of water and caloric equivalents of food he would gain 165 grams daily if the diet 
were mainly carbohydrate; but would lose 906 grams daily if the diet were chiefly 
fat. They concluded that body water is held largely by carbohydrate. The ex- 
periments of Gouin and Andouard also show that in animal tissues the ILO con- 
tent is much greater after feeding with sugar than before. Bishop and Voit 
demonstrated that a large loss of body water occurs when an abundant carbo- 
hydrate diet is changed to a fat and protein diet (which occurs in starvation). 
The experiments of Adolph on water metabolism indicate to him that there is no 
regular H 2 0 reserve, as stated by other authors, but that the circulatory TT O i s 
kept constant even at the expense of tissue structure, just as amino acids and glucose 
are kept constant during starvation. He finds that 3500 to 4000 c.c. of fluid can 
be lost rapidly, but regained just as quickly providing the body salts have not 
been decreased. In the event of the latter having occurred, water will not be 
retained until the salts have been replaced. He notes that the removal of 3500 
c.c. of fluid results in a 10 per cent increase in hemoglobin. 



16 


THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 




DIECKMANN AND CROSSEN : TREATMENT OF VOMITING OF PREGNANCY 17 


Gamblo and coworkers in a study of the metabolism of fixed base during starva- 
tion summarized as follows: Body water is lost during fasting in consequence 
of two events — the destruction of protoplasm with release of its water content, 
and a reduction in tissue glycogen causing a decrease in cell volume. They also 
found a marked excretion of calcium in the urine which must come from bone, 
and in the blood a marked decrease in chlorides and a reduction of NallCOj which 
is roughly proportioned to the degree of ketone acid production. They found that 
as the fast progressed the urine became almost chloride free, but that on resump- 
tion of carbohydrate diet the base chloride of the blood increased, and this sug- 
gests very definitely that reduced base chloride during fasting is due to an altered 
distribution rather than to an absolute depletion of the chloride content of the 
body water. Thus, the depletion or absence of glycogen in vomiting of pregnancy 
may, in part, explain the failure to retain fluids. During this period the fetus 
is still growing rapidly, as a parasite, and using primarily glucose. 

The vomiting naturally results in decreased fluid intake but the 
severity of the case depends on the amount of body fluid vomited. In 
the stomach hydrochloric acid is excreted. The II-ion is obtained 
from I-L.CO3 of the blood, while the Cl-ion is obtained from the NaCl. 
The HC0 3 in the blood combines with the Na, giving NaHC0 3 , and 
the result is an increase in the C0 2 combining power, thus accounting 
for the normal alkaline tide following meals. Normally, Cl is re- 
absorbed in the intestine, but if it is excreted there will soon be an 
excess of NaI-IC0 3 in the blood and the patient will have an uncom- 
pensated C0 2 excess. If the patient is able to compensate by keeping 
the P H normal, there will be no tetany, but if the P H is increased, 
tetany is likely to occur. It follows that vomiting depletes the body 
chlorides and Lim and Ni have shown that in dogs the gastric glands 
will secrete IICl despite a low blood chloride content, thus indicating 
not onty the urgency for stopping the vomiting, but also the danger 
of repeated gastric lavage in these cases. 

Denis and von Moysenburg have shown that gastric tetany and tetany follow- 
ing excessive Nall CO, ingestion are due to an abnormal H„CO = /NaIICO, ratio 
and not to an abnormal ratio between Na and CJ. Vomiting removes HCl and 
some NaCl from the body in addition to its dehydrating effect. The result is a 
decrease in Cl and an increase in NaIIC0 3 . Other factors enter j for example, a 
portion of the NaHC0 3 (which may amount to one-third of tire normal content) 
is used to neutralize ketone acids, some of the base is lost in urine, etc. The 
blood electrolytes tend to be constant, not only to keep the acid-base equilibrium, 
but also to keep the osmotic pressure of the blood and tissue fluid normal. That 
they fail in this in some cases has been demonstrated. Murray reports a case 
of pyloric obstruction and tetany in which the freezing point and also the specific 
conductivity of the serum were lowered, demonstrating that the electrolytes were 
decreased. Deltz and Murray noted while determining electrocardiograms in dogs 
with pyloric stenosis, that the resistance of the tissues between the electrodes 
after salt solution was allowed to soak the skin until no further decrease occurred 
was over, three times as great in dogs after operation. McCullough noticed 
similar phenomena while determining electrocardiograms on athreptic babies and 
believes' the increased resistance was due to lack of water in the subcutaneous 
tissue. 
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The increase in N.P.N. in upper intestinal obstruction has been attributed 
by Haden to excessive protein catabolism caused by a toxin produced in the 
blocked intestine; by Feltz and Murray to the high NaHCO, content of the 
blood and the possible effect of the change caused by it on the kidneys; by 
Utheim and Marriott to decreased blood flow through the kidneys, and by 
Hartmann to a retention by the body to keep up the osmotic pressure. The 
latter has noted that base carbonate may possibly be excreted in the urine during 
periods of uncompensated alkalosis, and it is in these cases with low total 
electrolytes that the highest values for N.F.N. are usually found. He advances 
the theory that if the excess urea is calculated in terms of N/10 electrolyte, and 
added to total electrolyte, the sum will be approximately normal. He. further 
finds that when the total amount of electrolyte plus the equivalent of retained 
N.P.N, exceeds the normal, bicarbonate is excreted in high concentration, 
sufficient to make the urine very alkaline, and chloride appears for the first 
time in the urine. At such a time also the blood N.P.N. falls to normal or 
near normal value. Hartmann, in a personal communication, states that freezing 
point determinations in several cases in spite of lowered total electrolytes arc 
normal, thus indicating normal osmotic relations. Likewise, with total base de- 
terminations the results have confirmed the above outlined theory, provided 
that the excess urea was taken into account. A nephritis or nephrosis has been 
suspected by some authors, but despite the presence of casts, albumin and lowered 
phthalein output, the speed with which these cases clear up would preclude any 
disease of the kidney. Autopsies on ahhydremic children reported by Mitchell, 
Marriott, and others, who had high N.P.N., and adults dying following obstruction, 
and on animals with obstruction have usually demonstrated little or no renal 
pathology. 

Experimentally in animals it has been shown by McCann, MacCallum, Hast- 
ings and coworkers, Haden and Orr, Gamble, Murray and others, that with 
closure of the cardia or pylorus the C0 2 combining power increases, the chlorides 
decrease, and the UTea increases. The animals after several days usually showed 
muscular twitchings, tremors and spasticity, and in some cases, death. Deter- 
minations of C0 2 combining power and P,r at this period almost invariably 
demonstrated an alkalosis. The animal’s period of life was increased markedly 
by the administration of NaCl solution. Haden and Orr believe that in the 
obstructed viscus (stomach or intestinal loop) a toxin (the proteose described 
by Whipple and Brooks with their respective coworkers) is formed, which is 
neutralized in the tissues by the HC1 and that the beneficial effect of NaCl 
is due to the increase in Cl-ions. They thought that the increased blood non- 
protein nitrogen encountered was explained by increased protein catabolism 
caused by this toxic agent. It has been found, however, that in obstruction 
with no vomiting, e.g., rabbits cannot vomit, but if the pylorus is obstructed 
the stomach becomes distended with fluid; or if the stomach is lavaged re- 
peatedly, the excreted Cl-ions are more than enough to account for the decrease 
of this ion in the plasma. Furthermore, the concentration of nitrogen begins 
on the second or third day before the animals evidence any marked signs of 
toxemia and before the kidneys show albumin and casts. 

Clinically, Gamble, Broun and coworkers, Ellis, naden and Orr, Murray and 
others, have found in high obstruction (pyloric or duodenal) an increased CO s 
combining power, increased N.P.N., and decreased NaCl. Hartmann has re- 
ported similar findings in infants and children with pyloric or intestinal ob- 
struction, upper intestinal fistulas and vomiting accompanying disease elsewhere 
in the body. 
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It is unfortunate that the total base of the serum was not calculated. In 
a careful study of total acid-base equilibrium of plasma in various diseases, 
Peters, Bulger and coworkers, included three cases of vomiting of pregnancy. 
Their report is best represented by Table VI. Case 1S400 of their series is of 
decided interest. She had had her first pregnancy terminated in 1923 at eight 
months gestation on account of a blood pressure of 200/110. The blood pres- 
mire gradually dropped to 150/100. She never had had an increased N.P.N. 
While under observation the blood pressure gradually rose ‘and in 1925 the 
patient returned complaining of severe headaches, scanty urine and morning 
sickness. As vomiting increased she became drowsy and at times had attacks 
of breathlessness during which she had spasms of hands and feet, which at 
times involved the entire extremities. Her blood pressure was 230/135. The 
urine contained a trace of albumin and hyaline casts. The diagnosis was typical 
of tetany, but how many of us would have called it eclampsia? They concluded 
that there was dehydration, lowered chlorides, probably due to loss in the vomi- 
tus, and normal bicarbonate (high for pregnancy, we think), and the total base 
was decreased. They also noted that during seven days treatment the patient 
received 20,S00 c.c. of lf 2 0 but only voided 9,270 c.c. retaining, presumably, 
11,500 c.c. Salt was also retained in large amounts, thus showing that she had 
had an excessive loss of these elements during the preceding period. They state 
that if the defense of the body against the alkalosis of over-ventilation lies 
in the replacement of IIC0 3 by chloride, the cause of tetany in this case is as 
follows: "With the Cl depleted by vomiting, compensation could not be effected, 
consequently over-ventilation of a grade that reduced bicarbonate only to nor- 
mal level resulted in the development of true tetanic spasms. They conclude 
that vomiting depletes the plasma chlorides and that mild over-ventilation then 
can produce tetany. They also state that, “the effects of vomiting on the 
electrolytes of the scrum arc highly variable and probably depend on the nature 
of the vomitus, the severity and duration of the emesis, and the degree of 
inaction produced. The most frequent result is a reduction of chloride, with or 
without a diminution of base. The level of bicarbonate is capricious. Vomiting 
of hydrochloric acid is not essential for the production of this picture, as it has 
been encountered in a patient with esophageal obstruction who had not vomited.” 
They believe that any given disturbance of electrolyte equilibrium will evoke 
a train of reactions and changes in all of the other electrolytes, but that these 
always tend to restore equilibrium. 

We have used'tlie Rosenthal phenoltetraehlorphthalein test for liver 
function and have found it showed retention, at times marked, in 
cases of vomiting of pregnancy. However, the tests usually become 
normal very quickly, and we have felt that the test runs parallel to 
the glycogen content of the liver, that is, if the patient is tested on 
admission, when presumably the liver is depleted of glycogen and 
filled with fat the dye will be retained, whereas, in two or three days 
it will be excreted normally. We have found that in those patients 
who desire abortion the test remains normal. 

In this series we did not detennine the ketone bodies in the urine, 
but qualitatively they give no index as to the severity. As starvation 
continues they do not increase progressively but reach a maximum in 
five or six days and then gradually decrease. 

The following protocols indicate that one death was caused by 
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sepsis following therapeutic abortion, and that the other two were, 
we believe, due to pathologic physicochemical changes produced in 
the body cells by the long period of vomiting and starvation. 

(A) Was clue to a Streptococcus hemolyticus septicemia following therapeutic 
abortion. 

(B) S. B., thirty years old, gravida i, seventeen weeks gestation. Vomiting 
for three months. She has retained nothing for the past two or three weeks and 
has lost 15 to 18 pounds. She has been confined to bed for the last two weeks. 
Does not have jaundice. Has been irrational for one week. 

Examination . — She was markedly dehydrated and emaciated. Blood pressure was 
100/65, pulse 130, temperature normal. Nystagmoid movements of eyes. All reflexes 
present and active. Suggestion of Babinslci on right. Memory was defective and 
speech was incoherent at times. Neurologists stated that patient had an exhaustion 
psychosis. Urine showed a faintly positive nitroprusside and negative FcCI 3 . N.P. 
N. of 29.4 mg/100 e.c. Uric acid of 6.1 mg./lOO c.c. Co, content was 50 volume 
per cent. Despite fluids (probably' insufficient in quantity) and nasal tube the 
patient died four day's after admission, with symptoms and signs of a peritonitis. 

Autopsy Diagnosis. — Encephalitis, acute (hemorrhagic,) enteritis, proctitis. 

( G ) E. S., Case 6576 had been vomiting for seven weeks, more marked the last 
four cveeks. On admission patient was found to be listless, had icteric sclerae, 
and nystagmoid movements of eyes. Blood pressure 80/40, pulse 125, normal 
temperature. Her uterus was the size of a 12 to 14 weeks gestation. Urine 
showed faint nitroprusside on admission but was negative thereafter. Reaction 
was acid to litmus for two days and then became alkaline until two days before 
death. Vomiting never ceased entirely and the amount of food eaten was alway's 
small. About twelve days after admission patient showed definite pathologic 
changes which were as follows. — The patient was drowsy, irrational, and memory 
for recent events was poor. Nystagmoid movements of eyes, unable to converge, 
diplopia on close vision. Slight facial weakness on right. Knee and ankle reflexes 
absent. Arm reflexes doubtful. Plantar reflexes normal. All muscles of lower 
extremities were tender. Jaundice, which had decreased, again became marked. 
Patient began to have a temperature of 39 to 40° C. four day's before death 
from no demonstrable cause. Spontaneous abortion three days later followed by 
dilatation and curettage for retained secundines. Death occurred twenty-four hours 
later. 

Autopsy . — Nothing found to account for death. Section of brain and cord with 
special stain not completed. 

In Cases B. and C. we feel that the abortion was a terminal process. In a 
review of the postmortem findings on both bodies Dr. McJunkin, of the Depart- 
ment of Pathology, states that the slight edema of the brain cannot be regarded 
with any importance, ne states that the autopsies were negative so far as finding 
any' pathology' sufficient to cause death. 

We are indebted to Dr. A. B. Jones of the Neurologic Department for the 
following note. The central nervous system symptoms and signs noted in these 
cases are accompaniments of disease elsewhere in the body. There is no pathology 
demonstrable in the brain or cord. Adolph Mey r er speaks of these conditions as 
dyscrasias and believes them due to a deranged metabolism caused by exogenous 
or endogenous toxins. In the latter they accompany or follow the disease, which 
may be vomiting of pregnancy, heart, liver or kidney' disease, pneumonia, typhoid, 
etc. The prognosis is worse and the mortality higher if they occur with the dis- 
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case rather than subsequently. They are characterized by disorders of orientation, 
confusion, illusion, delusions, hallucinations; by states of anxiety and apprehension, 
and lastly, poor retention memory. They have no relation to Korsakoff’s syndrome. 

J. P. Gardiner in a discussion of Titus’ paper stated the following. — "From 
the postmortem examinations of two cases which I was able to study for some- 
time, I found the pathologic picture the same as Adami described in fatal cases 
of inanition. In pernicious vomiting of pregnane}' the patients do not die of the 
original cause. Most of them have been vomiting from three to six weeks. The 
evidence tends to show that they die primarily of starvation and dehydration. One 
of the patients, who had been unable to retain anything in her stomach for six 
weeks previously, was kept alive for twenty -nine days by the administration of 
10 per cent glucose solution in 1000 c.c. of physiologic sodium chlorid solution, 
given as often as symptoms demanded. The cause of pernicious vomiting must 
be studied further. ’ ’ As to the cause of death in these patients who have been 
vomiting over a long period of time, that is, have had a long period of semi- 
starvation, wo believe the following facts, which have been observed both in 
humans and animals, give some clues. 

Loeb demonstrated in the lemulus that the Cl-ion has a specific place in the 
body and cannot bo replaced, and that a simple addition of NaCl will neutralize 
toxic effects produced by other ions; for example, NaRr, NASO,, NaNO., etc. 
Iladen and Orr have also shown that the administration of IvCl, NIT, Cl, CaCL, Mg- 
Cl„ Kl, MgSO„ and many other salts in cases of obstruction with lowered NaCl 
have not only been of no avail, but have actually been harmful. 

Rubncr noted in starvation that an animal can lose practically all of its fat 
and glycogen and half of its body protein (approximately 40 per cent of its body 
weight) and still live; whereas the loss of 30 per cent of water content of the 
body results in serious disorders, and the loss of from 20 to 22 per cent results in 
death. 

Marriott finds that in athreptic babies, if the condition has persisted too long, 
nothing will prevent death, and yet autopsy reveals little or no pathology. Lusk 
states that after chronic inanition extending over, a considerable period of time 
on high carbohydrate and low protein, as occurs in famines, certain individuals 
will die despite the use of a balanced diet. Rubner states that this condition does 
not occur in fasting dogs and concludes that the acute road of starvation yields 
a sufficient amount of protein metabolism. 

Shol states that animals if placed on a balanced diet will die in four to six 
weeks if one of the body salts is lacking. On a salt poor diet the animals showed 
stupidity, loss of interest, trembling, muscle weakness, paralysis of the hind legs, 
and finally convulsions. Taylor found that if the diet which he took was salt free 
but kept him in nitrogen balance, acetonuria developed on the ninth day and also 
muscle soreness. Joslin repeated the experiment, with similar results, and noted 
that he lost 2.5 kg. in the first three days and 2.5 kg. more in the next ten days, 
but on a complete diet he gained 4.5 kg. in the first seventy-two hours. 

In our two eases, in Gardiner’s, and probably in many others, do 
we not find death following relatively long periods during which the 
food intake is minimal, the nitrogen balance usually negative, the 
base balance negative, and insufficient amounts of water ingested? In 
F. S. (6576), despite the large amounts of NaCl given subcutaneously 
and ingested in the regular diet, the blood chlorides were never nor- 
mal, nor did the total electrolyte content approach normal. The 
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marked decrease in hemoglobin and cell volume also demonstrate the 
profound changes in metabolism which had occurred and indicate that 
transfusion should be of value in these eases. 

Our mild cases are characterized by : 

1. Intermittent nausea and vomiting which is marked enough to 
prevent gain in weight, or even slight loss. Water or some type of 
fluid is retained. 

2. Ketonuria. 

3. Normal blood and urine analyses (except for ketonuria). 

At present the only distinction which we can make between moder- 
ately severe and severe is that of degree. They are characterized by: 

1. Ejection of body fluids in the severe as compared in the moderate, 
with vomiting only after eating or drinking. 

2. Ketonuria marked, or at times absent. 

3. Concentration of urine with its attendant effects. 

4. Changes in constituents of the blood as already outlined. 

5. Dehydration. 

6. Normal or elevated temperature, pulse, etc. 

7. Increased bile pigments or clinical jaundice. 

The mild cases are treated by a high carbohydrate diet of solid 
food at frequent intervals, with liquids between feedings, with mid- 
night and early morning lunches in addition. Luminal as a sedative 
is given by mouth. The bowels are regulated and any nose or throat 
disturbance is treated. Dilute hydrochloric acid in 0.6 to 1.00 c.c. 
doses, three or four times daily, has been found more efficacious than 
NaHC0 3 . We believe that time is saved by treating intensively all 
cases where vomiting is marked. The plan which we follow rather 
closely is as follows: 

(A) 1. Nothing by mouth for forty-eight hours. 

2. Daily enema. 

3. Luminal sodium 0.12 q 6 hours day and night (remembering that 
the drug subcutaneously only demonstrates its hypnotic effect in eight 
to twelve hours). 

4. Normal saline, or better, Ringer's solution, 1000 to 1500 c.c. twice 
daily. 

5. Intravenous glucose, 10 per cent solution, 1000 c.c. three times 
daily, or 1500 c.c. twice daily. Occasionally 500 to 1000 c.c. of 20 per 
cent glucose are used two or three times daily. 

6. Use of 5 to 6 gm. Na.Rr in starch water given by rectal tap once 
or twice daily, until the luminal has had time to act. 

B. 1. Insertion of the Andrew’s nasal tube for forty-eight hours or 
more. Fig. 1. (This tube does not enter the duodenum.) 
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2. Injection of 10 per cent Karo syrup with 2 to 5 per cent Dryco 
or skimmed milk, beginning with 50 c.e. q one hour, and increasing 
up to patient’s tolerance (usually the maximum is 300 e.c. one hour). 
The concentration of Karo may have to be decreased if glycosuria or 
diarrhea ensue. Skimmed lactic acid milk or buttermilk are probably 
better than Dryco, and are now being used bj r us. 

3. The use of luminal through the tube instead of luminal sodium 
hypodermically. 

(C) Removal of the tube and beginning of dry diet which consists 
of cereals, toast, crackers, potatoes, lean meats, etc., from 6 a.m. to 
8 p.m., with midnight and early morning feeding. Patients to receive 
fluids (fruit juices, etc.) in intervals. This diet is gradually increased, 



Fig:, l, — (l) Salvarsan flask. (2) Basin of hot water and thermometer. (3) Enema 
can, similarly equipped. (4) Dale water bath. (5) Alcohol burner. 

but midnight and early morning feedings are continued throughout 
pregnancy. Pat ingestion is always kept low. 

The important points are the initial fast (the stomach is rested), 
sedatives (the patients are nervous, have not been sleeping, and if 
asleep do not vomit), the saturation of the body with water, glucose 
and salts, and the early use of a general diet. Normally, one requires 
3500 to 4500 c.e. of fluid in twenty-four hours. Consequently, we be- 
lieve these patients should have 5000 to 6000 c.c. per twenty-four 
hours, until the fluid content of the body is normal. The introduction 
of the amounts of glucose outlined can be given with no fear of danger, 
providing the following rules, as previously reported by us, have been 
fulfilled. 

1. Any C. P. grade of glucose can be used. We have used Merck’s 
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and Mallinckrodt’s Dextrose. There is no need for the anhydrous 
which will give clearer solutions but costs three or four times as much. 

2. Freshly distilled water (must be used the day of distillation, or 
sterilized immediately after distillation and kept sterile). 

Since 1923 we have been using only water distilled on the same day. 
It was recognized in 1915 that the fever which occasionally followed 
salvarsan injections was due to dirty water, but it was not until 
Seibert’s work proved that distilled water if not sterilized and kept 
sterile will, within forty-eight hours, contain a pyrogen resulting from 
bacterial growth, which will cause ehills and fever if injected. 

3. Proper sterilization and subsequent maintenance of sterility. We 
prefer the autoclave for thirty minutes at 15 pounds pressure. Cara- 
melization is no contraindication to injection (Erlanger and Gasser). 
The solutions can be kept indefinitely provided they have been sealed. 
The Ph of the solution is between 5 and 6.5, but so little alkali is 
required to bring it to a P H of 7.4 that there is no need for buffering 
glucose solutions, as recommended by Williams and Swett. 

4. Chemically clean infusion apparatus (it is not boiled in the same 
sterilizer with pus basins, etc.). We prefer sterilization by the auto- 
clave. 

5. Proper observance of temperature during administration. (A 
solution beloAV 37° or above 45° C. will almost invariably result in a 
reaction.) 

6. A calculated rate of injection. We usually take sixty to ninety 
minutes to give 100 gm. of glucose, and two to three hours for 200 
gm. This can be repeated every four to six hours without glycosuria. 

Fig. 2 shows the type of apparatus and method used for intravenous 
injection. It is not complicated or expensive. More elaborate methods 
for both the preparation and administration have been published, but 
if the above outlined program is followed, whether in hospital, doctor’s 
office, or in the home, there will be no ill effects from intravenous 
glucose injection. 

We have used insulin in only a few cases, although the first case 
of vomiting of pregnancy treated with insulin and glucose (at the sug- 
gestion of Dr. 0. H. Schwarz) was reported from our clinic. The few 
cases in which we used it were patients in whom we wished to give 
200 gm. or more of glucose at one injection. We have felt as Titus, 
that is, that using insulin with glucose was similar to pouring oil on 
the fire. In those cases in which it was used, we advised mixing it 
with the glucose. If thei'e was a marked acidosis (as Thalheimer sug- 
gests) due to ketone acids, as in diabetes, insulin with the glucose 
would he indicated, but we do not find that here. It is well known, 
however, that glucose lolei’ance curves after prolonged fasting show 
markedly increased blood sugars and prolonged rises (i.e., the curves 
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approach the diabetic curve). We have done sugar tolerance tests on 
some of our patients and they do show more prolonged effects than a 
two or three day fast will show. Presumably the diabetic tendency is 
due to a delayed production of insulin by the pancreas. If so, insulin 
is indicated. Once the body has started assimilating glucose, however, 
there is no further trouble. Therefore, we advise a slow and careful 
initial injection so that the pancreas can have sufficient time to pro- 
duce insulin. 



Fig. 2. — (1) Bottle for stock solution. (2) Salvarsan flask for measuring. (3) 
Funnel for air vent and also for medication. (-1) Nasal tube. 

The objections to the use of insulin are as follows: Titus quotes 
McCloud, who states that “insulin causes the sugar of the blood (and 
tissues) to diminish in both the normal and diabetic animal, partly 
because of an increase in the relative amount of carbohydrate that is 
metabolized and partly because some of the glucose is converted into 
a nonsaccharine material, which is mainly gtycogen in diabetes but 
some other substance in the normal animal. In the latter case insulin 
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actually causes the glycogen stoi-es to become depleted because of the 
demand for glucose which is set up, partly to form this unknown sub- 
stance and partly to he oxidized.” They offer the following simile, 
"injection of glucose alone is like supplying fuel to a furnace which 
has burned low, at the same time storing some in the fuel bin; 
whereas, to add insulin to the glucose is like pouring kerosene on the 
coal to make it burn faster, and the result might be a conflagration, as 
some recent work indicates.” Andrews finds that in experimental 
dehydration the hypoglycemia produced by insulin is intensified as 
to degree and prolonged as to time. Drablcin and Shilkrit noted in 
dogs desiccated through water starvation that injection of insulin 
increased the anliydremia, that convulsions did not occur when hypo- 
glycemia had developed, and, most important, that glucose injection 
would not prevent death in the dehydrated animal when a hypo- 
glycemia had been produced. Therefore, if insulin is used, we urge 
that it be mixed with the glueose solution in the ratio of 1 unit of 
insulin to 3 gm. of glucose ; thus, if for any reason the veniclysis should 
be interrupted and difficulty be encountered in reintroducing the 
needle, sufficient glueose will have been injected with the insulin to 
prevent a hypoglycemic reaction. 

On the other hand, it has been demonstrated that in normal subjects 
insulin and glucose spare proteins more than glucose alone. Lawrence, 
in a recent publication, concludes that insulin causes, primarily, 
glycogen storage (subject was a diabetic). Campbell and MacLeod 
believe that normally insulin does not increase metabolism until the 
hypoglycemia with convulsions, etc., raise it. Kelloway and Hughes 
showed that after insulin injection the disappearing blood sugar could 
not be accounted for by a corresponding rise in oxygen consumption, 
nor CO, of calorific production. Best, Hoet et al., have apparently 
proved conclusively that insulin changes blood sugar to glycogen. To 
summarize, if insulin in the normal subject changes glucose to gly- 
cogen without any ill effect, it is worthy of trial in vomiting of preg- 
nancy with doses of glucose greater than 100 gm., but it is not only 
not necessary but, we believe, potentially dangerous if used with 100 
gm. of glucose or less. 

The use of 100 to 200 gm. of glucose intravenously at one injection 
will be questioned by some. Older and others have stated that large 
amounts of glucose intravenously may change a potential diabetic into 
a real one. They state that Allen reported that following removal of a 
portion of the pancreas of a dog he coxdd, with a large amount ol. 
carbohydrate, produce a true diabetes. Careful analysis of Allen’s 
work, however, shows that practically all of the pancreas had to be 
removed before this could be done. Furthermore, we have been using 
these amounts since 3923 without any ill effects. Woodvatt states 
that the normal tolerance for glucose intravenously is 0.85 gm. 
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per kg. per hour for a continuous infusion extending over hours, and 
although we exceed the continuous tolerance limit we have found that 
by giving 100 gm. in 60 to 90 minutes and not repeating for four to six 
hours our patients do not, as a rule, show a glycosuria. Those that did 
never excreted more than 13 gm. in the first twelve hours, and none 
thereafter. Some of the patients have been seen after an elapse of 
two to three years and have shown no demonstrable ill effect, nor have 
we been able to demonstrate by glucose tolerance tests any decreased 
carbohydrate tolerance. 

Any solution intended for intravenous administration should be 
made up either by the doctor himself or by a person who has had 
personal supervision. No doctor would permit his office girl or tech- 
nician to make up his salvarsan solution, and yet in hospitals any one 
is considered able to make up glucose and saline solutions, and usu- 
ally it is considex*ed a matter of little importance and the youngest 
nurse has this job. If the solutions put up by the operating room or 
drug room force in first-class hospitals are analyzed, one will find some 
queer results. Since 1923 all of the glucose solutions used on our serv- 
ice have been made by one of us, or by a technician trained by one of 
us. The graduates, flasks for mixing, and pyrex flask containers are 
used for nothing but glucose solution. Thus, one will not have any 
contamination as has been reported of camphor, etc., nor will one 
have the opportunity of injecting distilled water, as has been re- 
ported, with fatalities in both cases. We have had no deaths, nor have 
we had any severe reactions. For the last two years the interns have 
been administering the glucose and the rare reactions obtained (slight 
chill or temperature elevation of 1 to 20) have been due to faulty 
technic in injecting it. 

As a digression, to show the relatively tremendous amount of glu- 
cose used by us we have included the following report which shows 
that from July 1, 1924, to Jan. 1, 1927, we have made up and admin- 
istered the following glucose solutions to obstetric patients for vomit- 
ing of pregnancy, puerperal peritonitis, toxemias, shock, etc., 132 liters 
of 20 per cent, 249 liters of 10 per cent, and 19 liters of 5.1 per cent 
(approximately isotonic), a total of 400 liters or approximately 118 
gallons. 

CONCLUSIONS 

1. Vomiting of pregnancy is due to a deranged metabolism of the 
maternal organism, particularly of the carbohydrates. 

2. The pathologic urine and blood analysis and the signs and symp- 
toms of the patient are results of the vomiting, starvation, and dehy- 
dration. 

3. Severe vomiting of pregnancy is characterized by normal or in-, 
creased C0 2 , P H , and N.P.N., and by low normal or decreased NaCl 
and plasma protein. 
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4. Alkalies in the treatment are not only not indicated, but are actu- 
ally dangerous, for there is either a normal acid-base balance, a com- 
pensated alkali excess (normal P H and high C0 2 ), or a compensated 
alkali deficit (normal Ph with a low C0 2 ). The latter finding is rare. 

5. Vomiting of pregnancy is treated by supplying the deficiencies; 
that is, food, fluid, and salts. 

6. A general plan is outlined, but each ease must be individualized. 

7. There is no danger from intravenous glucose providing the ten- 
ets outlined by us are obeyed. . 

8. Experimental work indicates that insulin with intravenous glu- 
cose restores glycogen stores much more quickly than intravenous 
glucose alone and, if true, insulin with large amounts of glucose may 
give better results than glucose alone. 

9. Long periods of vomiting and semistarvation produce changes in 

the body which will cause death and yet autopsies will reveal no 
demonstrable pathology. Death may be due to pathologic physico- 
chemical changes in the body cells. > 

10. Our results in a series of forty-eight cases since 1921, with none 
requiring abortion, show that the treatment of this condition has been 
greatly changed since the continuous use of large amounts of intra- 
venous glucose solutions have proved so successful. 

11. We believe that systematic study of the metabolism in general, 
and particularly of the carbohydrates, together with a study of the 
acid-base balance of the body will enlighten us more as to the etiology, 
pathology, and treatment than speculations concerning “toxins” or 
deranged glandular function. 
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CIRSOID ANEURYSM OP THE UTERUS 

By W. P. Graves, M.D., and G. Van S. Smith, M.D., Boston, Mass. 

'X’HE publication of the accompanying case has been prompted by 
J- the appearance of a recent article by Dubrenil and Loubat entitled 
Aneurysme Cirsoide de I’TJterus . 1 The authors describe in minute 
detail a case of uterine aneurysm of which they can find no analogue 
in the literature, and state that their case is probably without prece- 
dent. The case herein presented corresponds clinically and histolog- 
ically so closely to that of Dubrenil and Loubat that we are convinced 
that the conditions in the two cases are practically identical. 

The writers’ case, Mrs. E. W., aged thirty-two, was admitted to the Free Hos- 
pital for Women on April 11, 1920 for uterine bleeding. She had had four chil- 
dren and one miscarriage, the youngest child being twenty-five years of age. 
Her menstrual life had been regular with a normal menopause at the age of 48. 
Three weeks previous to entrance to the hospital she had had a sudden profuse 
bloody discharge from the vagina which had continued without cessation for 
two weeks. There had been during this period constant pain in the left upper 
quadrant, and a loss of 5 pounds in weight. The patient was a meager, poorly 
nourished woman. There was a soft systolic precordial murmur. Blood pressure 
160-80. Hemoglobin 65 per cent. Pelvic examination revealed an atrophic uterus 
with some tenderness and indefinite resistance in the posterior culdcsac. A 
diagnosis of probable carcinoma of the fundus was made, and the patient was 
prepared for a preliminary curcttement and biopsy. 

Operation April 15, 1926. Under anesthesia the uterus appeared somewhat en- 
larged posteriorly, and there was marked pulsation in the fornices. The cervix was 
easily dilated. Light passage of the currette produced no endometrial tissue but 
caused an immediate and formidable arterial hemorrhage. The uterine cavity and 
vagina were hastily packed with gauze, and the abdomen opened by a suprapubic 
incision. The uterus was found to be larger than normal and very spongy with an 
irregular outline due to enormously distended vessels. There was a marked vari- 
cosity of the left pampiniform plexus of veins. The entire body of the uterus pul- 
sated strongly. Simple handling of the fundus lacerated the surface and produced 
an arterial gush of blood that was controlled with difficulty by large clamps that 
included the entire fundus. A rapid supravaginal hysterectomy was performed, 
numerous adventitious vessels from the cervical stump between the uterine vessels 
requiring ligature. 

Convalescence. The patient made a good recovery from the operation and did 
well until seven days after the operation when she suffered difficulty in talking 
and an inability to move her right arm and leg. Dr. W. B. Robbins called in 
consultation pronounced the condition as probably one of cerebral hemorrhage and 
not emlxdism or thrombosis. The paralysis cleared up in about ten days and the 
patient was discharged in good condition on May 16, 1926, thirty-one days after 
operation. She reported on January 17, 1927, 9 months after the operation that 
she was in excellent health excepting for a slight disability of the right foot. 

Wubrenil and Loubat: Ann. d' Anat. patho!., 192C, III, p. 697-718. 
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Radiosensitive cases are treated with 100 mg. of radium for forty-eiglit hours. 
One month later they are examined again and if induration persists or if bloody 
discharge has occurred 30 mg. arc applied for eighteen hours. 

Slightly sensitive cases are treated with 100 mg. for twentj r -four hours, repeated 
at ten- to twelve-day intervals for three weeks; then, after interval of three weeks 
they are treated twice at three week intervals with 30 mg. for twenty-four hours. 

Radioresistant cases are started with a dose of 30 mg. for twenty hours with a 
second dose of 100 mg. eight days later. Three weeks later the radium is reapplied 
in doses of 12 to 15 mg. every ten to twelve days for two or three months. Certain 
cases where the distribution of cancerous tissue is irregular are treated by inserting 
needles with 10 mg. of radium into the indurated areas for a period of twenty-four 
to thirty-six hours, repeating this exposure eight, fifteen, and in some cases twenty- 
four days after the iirst. Tiios. R. Goethals. 

Clark, John G-., and Block, Prank B. : Relative Values of Irradiation and Radical 
Hysterectomy for Cancer of the Cervix. The Atlantic Medical Journal, 1924, 
xxvii, 090-099. 

The authors draw the conclusion that radium is a palliative remedy of inestimable 
value in the great majority of hopeless surgical cases and of absolute curative value 
in a small percentage. While it challenges most favorable comparison with the 
radical abdominal operation, nevertheless they take no issue with the skillful spe- 
cialist who still adheres to the radical viewpoint, provided he supplements his opera- 
tion with postoperative irradiation. As to anteoperative irradiation, they are still 
doubtful, and await with interest the report from those clinics in which this pro- 
phylactic plan is employed. To discard or fail to use this new remedy as an adjunct 
to surgical measures in the face of such statistics as arc now available should lay 
the objector open to a charge of criminal negligence. C. O. hfALAND. 

Hernaman- Johnson, Prancis: The Analgesic Effects of X-rays in Cancer and 
Other Painful Disorders. The Practitioner, I92C, cxvi, 314. 

Hemaman-Johnson discusses the pain relieving properties of the x-rays in cancer 
and other painful disorders and points out that they share these properties with 
other forms of radiation, radiant heat, and ultraviolet light. The relief of pain by 
heat is so well known a phenomenon that it is accepted as a matter of course, and 
excites neither incredulity nor wonder. It is generally ‘ ‘ explained } ’ by stating that 
the benefit is due to dilatation of surface capillaries. X-rays also produce capillary 
dilatation, though not of an obvious type. In neither instance is the explanation 
adequate, nor is the clinical result either more or less mysterious in the one case than 
in the other. Adair and Peoshek. 

Daels and De Backer: A New Technic for Radium Treatment of Cancer of the 
Cervix. Le Progres Medical, 1924, No. 38, p. 55S. 

These authors feel that treatment of cervical cancer by x-ray is unsatifactory . 
because the normal tissues also are subjected to prolonged radiations. It does, 
however, offer the advantage of radiating the lymphatic tissues of the pelvis en 
masse, a factor not accomplished when radium is used in .the vagina. Therefore, 
these authors have worked out a technic by which they expose the parametrial 
lymphatics to radium by the extraperitoneal introduction of radium tubes. To this 
method they have given the name of ‘ 1 Radium Drainage” or "Radium Wertheim . ’ ’ 

The capsules contain 3.3 mg. of radium element, filtered by 0.5 mm. of platinum. 
Two such capsules are contained in a sheath of 1.5 mm. of platinum. Two sheaths 
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made up in this manner are introduced into an India rubber tube to which is at- 
tached a chain. The chains attached to each tube are sufficiently different to enable 
them to be used as markers. These tubes are then introduced into the parametrium 
through three small incisions. 

The first series is placed one on either side of the pelvis in such a way that they 
lie between the ischial spines and the lateral sacral borders, the chains passing in 
front of the sacral iliac articulations. The second series of tubes is introduced 
laterally through small incisions just internal to the anteroir superior iliac spines. 
By means of a long curved forceps the radium tubes are pushed down to the level 
of the ischial spines. The third incisions are made along the external borders of the 
recti muscles one-half way between the anterior superior iliac spines and the mid- 
line. The aponeurosis is divided and the radium tubes pushed down along the lateral 
walls of the bladder to the levels of the lower incisions. The placing of the tubes 
is controlled in all instances by x-ray. 

The doses employed have been for both the anterior and posterior sets of tubes 
as follows: four capsules of 3.3 mg. of radium element filtered by 2 mm. of platinum 
making 52.8 radium elements. To this must be added the 1C radium elements con- 
tained in the middle row or a total of 68.8 radium elements in all. The exposure 
was three days making 36 to 40 MCD. The cancerous crater was at the same time 
radiated by 50 radium elements for three days making 28 to 30 MCD. 

There were twenty-three cases treated by this method all but three of which were 
beyond the stage of operability. Eight of these twenty-three or 34 per cent were liv- 
ing and clinically cured two and one-half years following treatment. 

Theodore W. Adams. 

Schmitz, Henry: Five Year End-Results Obtained in Carcinoma of the Female 

Pelvic Organs with Special Reference to Radium and X-ray Therapy. Surgery, 

Gynecology and Obstetrics, 1924, xxxix, 775. 

The five year end-results of radiation treatment of primary carcinomata of the 
female pelvic organs are presented. The absolute curability in a series of 180 cases 
is 15 per cent; the relative curability in 37 cases of clearly localized, single growth 
with a suspicion of beginning invasion of surrounding tissue is 46 per cent. 

The radiation treatment of carcinomata of the female pelvic organs compares 
favorably with the surgical treatment. The grouping of carcinoma cases should be 
based on the results of the physical examination and not on the subjective interpre- 
tation of operability or inoperability. 

The radiation treatment of recurrent carcinomata of the female pelvic organs has 
given only temporary subjective palliation, evidently due to the delay in applying 
for treatment soon after the operation. Patients who have had incomplete surgical 
operations should be subjected immediately to radiation treatment. 

Wir. C. Henske. 

Cron, Roland S.: End-Results In the Treatment of Carcinoma of the Cervix. 

Wisconsin Medical Journal, 1924, xxiii, 128. 

The author reports the outcome of patients suffering from carcinoma of the 
uterine cervix who were examined and treated in the department of obstetrics and 
gynecology at the University of Michigan from 1902 to 1920. Of the advanced in- 
operable cases, 320 out of 380, about one-half received some form of treatment but 
only 83 cases could be definitely traced. Every patient excepting one eventually 
died directly or indirectly from the uterine malignancy. Of all the palliative meas- 
ures used, the actual cautery seemed to give the best results. The palliativo meas- 
ures, however, have only given temporary relief from the profuse and foul discharge 
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and frequent bleeding. Of the 60 cases, where the disease was confined to the cervix 
and treated by radical abdominal operation, 40.9 per cent are living and well five 
or more years after operation. Primary mortality from shock or hemorrhage is 26.6 
per cent but 60 per cent of those who survived the operation were permanently cured. 
Of all the cases of cancer of the cervix seen in the clinic only 5 per cent, however, 
were permanently cured. F. J. Souba. 

Rouffart, E.: The Treatment of Cancer of the Cervix. Bruxelles Medical, 1926, 

vi, 519. 

Rouffart, after having treated cervical cancer of various stages with radium, has 
returned to the radical operation in operable cases. Radium and deep radiation 
therapy are used as palliative measures in the inoperable cases and as an adjuvant 
to surgery in those cases where there is some broad ligament involvement. This pro- 
cedure has been adopted because so many of his apparent cures after radiation in 
operable cases, have had, after several years, a return of the malignant pathology. 
Therefore he has come to feel that the results of radium alone are inconstant and 
deceiving. In concluding he states that as soon as serology, radiation, or any other 
form of treatment gives a solution to the cancer problem he will gladly abandon 
surgery but that, at present, in his hands at least, the latter procedure gives the best 
ultimate results. Theodore W. Adams. 

Schmitz, Henry: The Treatment of Ovarian Cancers with Combined Surgical and 

Radiologic Methods. Wisconsin Medical Journal, 1924, xxiii, 125. 

The author draws the following conclusions: (1) Operable ovarian cancers must 
be removed by an abdominal panhysterectomy and the operation followed by short- 
wave length x-ray therapy. (2) Inoperable ovarian cancers should be subjected to 
operation and the tumor masses removed if removal is possible. The incomplete 
operation as well as the clearly inoperable cases must be treated with the combined 
method of radium and short-wave length x-Tay therapy. (3) Radiation therapy 
often causes an arrest of the growths, frequently even resolution with apparently 
normal bimanual findings and subjective well-being lasting for years. (4) Serous 
papillary and pseudomucinous cystadenomata with ascites and peritoneal implanta- 
tion growths should be treated the same as ovarian cancers. F. J. Souba. 

Engelhard: Concerning the Influence of Salvarsan Injections on Uterine Cancer. 

Nederlandsch Tijdschrift voor Verloskunde en Gynaekologie, 1924, xxix, 300. 

A primipara was delivered in 1914 of a live child which, however, developed ulcers 
of the feet when three weeks old and died eight weeks after birth. The mother had 
had five mercury injections in the latter part of her pregnancy. She remained well 
until 1921 and the Wassermann reaction of her blood was persistently negative. At 
this time an elevated area appeared on the posterior lip of the cervix which had 
occasioned a watery discharge and slight bleeding for three months before she ap- 
plied for treatment. It was decided that the ulcer was either a primary chancre or 
an ulcerating gumma. After three salvarsan injections, the lesion disappeared com- 
pletely, leaving the cervix smooth. Antiluetic treatment was continued. After seven 
months the patient returned, having lost considerable blood during the past six 
weeks. The entire cervix was now rough and bled when touched. Excochleation 
yielded a large amount of tissue which proved to be a basal cell carcinoma. Infiltra- 
tion of the parametrium made the case inoperable. 

Engelhard discusses the possible relationship in this case of lues and carcinoma 
and quotes other authors who saw similar improvement, after salvarsan injection, in 
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cases of carcinoma in presumably luetic patients. Since various observers have re- 
ported a positive Wassermann reaction in from 10 to 84 per cent of patients suffer- 
ing from cancer, however, he cautions against being misled by this test in the differ- 
ential diagnosis between these two diseases. R.' E. Wobus. 

* 

Green: Chorion-Epithelioma with Cerebral Metastases. The Medical Journal of 
Australia, 1924, ii, 498. 

The case reported by the author has been subjected to a number of curetments 
previous to the present condition. Her last illness resulted in an absolute respiratory 
failure, the pulse remaining* good even after respirations had completely ceased. 

Postmortem examination showed involvement by the malignant growth of the 
uterus, lungs and brain. Of particular interest are the postmortem findings in the 
brain itself. There was a large, cystic cavity containing old blood filling the right 
front lobe, and a solid tumor, not quite 15 mm. in diameter, deep in the occipital 
lobe. 

The writer points out two important phases as illustrated by this particular case. 
First, the characteristic history of recurrent hemorrhage associated with pregnancy; 
and secondly, the- necessity of microscopic examination of all curettings. 

Norman F. Miller. 


Extrauterine Pregnancy 

Kok, F.: Etiology of Tubal Pregnancy. Iflinische Wochenschrift, 1925, iv, 1213. 

The author does not think that markedly tortuous tubes and so-called tubal diver- 
ticula play as important a role as Freund and 'Wertli had maintained. The tubes of 
animals, such as the cow, always are very tortuous. Tubal diverticula are much more 
common in hogs than in the human; indeed, the author found this condition in 25 
to 30 per cent. To date, there is reported in the literature only one case of tubal 
pregnancy each in the cow and the pig. 

It cannot be denied that tubal pregnancy in the human is due in many cases to 
congenital or developed (especially inflammatory) tubal changes, resulting in a nar- 
rowed lumen, too small for the relatively large ovum to pass through, but large 
enough for the sperm. This pathologic implantation in a tube changed by inflamma- 
tion can be explained in another way. 

A damaged ciliated epithelium is probably not the cause. The total disappear- 
ance of ciliated cells in the tubal epithelium is physiologic in many animals. This 
loss of cilia occurs during or just following ovulation, therefore, at a time in which 
the egg has to pass through the tube. 

The main factor in conveying the ovum to the uterus is the contraction of tubal 
musculature. These peristaltic movements have been disregarded to a great extent 
up to the present time. 

The author has been able to demonstrate such peristalsis in experimental work. 
It is probable that this movement is mechanically stopped on one side or the other. 
This is common following inflammation. Schroeder says that a peristalsis, hindered 
and interfered by pcrisalpingitic adhesions, may not be able to transfer the ovum 
into the uterus. Sellheim thinks a connective tissue infiltration may detract from the 
capacity of tubal musculature to contract. In infantile tubes the musculature is 
only poorly developed. The strength and manner of muscle contraction show a rela- 
tionship to ovulation. Futnin comes to the conclusion that the ovum itself is active 
by liberating the hormones necessary to start the transport mechanism, of which the 
most important factor is that of peristalsis. Furthermore, it seems plausible that a 
qualitative or quantitative variation in the horinon of the ovum, even with an in- 
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tuct. lube, will prevent, or alter the lime of the normal tubal contraction. Thus, the 
egg itself is responsible for extrauterine implantation. An abnormal honnon func- 
tion of the fertilized egg might inhibit the peristalsis an unusually long time. 

Adair and Saffert. 

Laurentie and Moussali: Extrauterine Pregnancy Which Followed a Tubal Pa- 
tency Test. Bulletin do la Societc d’Obstetrique et dc Gynecologic de Paris, 
1025, xiv, 102. 

A thirty-year-old patient who had had a puerperal infection in 1011 complained 
of sterility. A Rubin test was done on March 14, 1024, and the tubes were found 
to be patent. There were no menses after this and when examined on June 11, a 
tender, immobile tumor, the size of- a child’s head, was found on the left side. The 
patient had a metrorrhagia and a diagnosis of extrauterine pregnancy was made. 
Three days later a large thick piece of decidua was expelled and two days after this 
the patient had chills, fever, and tachycardia. A laparotomy was done and a largo 
intraligamentary hematocele was found on the left side, due to a rupturo of the left 
gravid tube. A three-months embryo was found among the blood clots. This was 
the only accident the author had in a series of 70 Rubin tests. J. P. Gueeniiill. 

Schlink: A Clinical Contribution on Internal and External Migration of the 
Ovum and the Importance of Excising the Intramural Portion of the Fallopian 
Tube in the Operation of Salpingectomy. The Medical Journal of Australia, 
1924, i, 555. 

The author presents an intensely interesting article with review of the literature 
and presentation of cases which affords convincing clinical evidence of the various 
forms of migration. Numerous excellent cuts are included which help to clarify the 
discussion. 

The first case presented by the author illustrates external migration of the ovum. 
This patient had been operated for ectopic gestation of the left side and an ovarian 
cyst of the right side. The left ovary and the right tube had been left in place. 
The patient had had several subsequent pregnancies, following which she was again 
operated upon, at this time for retroversion of the uterus and umbilical hernia, at 
which time the author was able to inspect the result of the previous operation as 
mentioned above. He found no evidence whatsoever of recurrent patency in the left 
tube, the side on which the ovary remained. Apparently the pregnancies which oc- 
curred following that operation could have occurred only by external migration of 
the ovum from the left ovary, through the right tube into the uterine cavity. 

The second case reported by the author illustrates internal migration of the ovum. 
This patient, three years previous to the time she was seen by the author, had had 
an operation for the removal of the right tube and ovary. The patient was brought 
into the hospital in a condition of shock and before anything could bo done the pa- 
tient died. A postmortem examination, however, showed a mass at the region of the 
right horn, the size of a small orange. This mass showed a large, irregular perfora- 
tion through which chorionic villi were protruding, and a sac filled with amniotic 
fluid in which was suspended a three or four months’ embryo. The uterine cavity 
itself contained also a three to four months’ pregnancy. This case illustrated inter- 
nal migration of the ovum, since the ectopic pregnancy took place in the blind canal 
of the remaining portion of the right tube. 

The third case reported by the author illustrates both external and internal migra- 
tion of the ovum. This patient was operated upon for an inflammatory condition of 
the pelvis. A left salpingectomy and right oophorectomy were performed. The intra- 
mural part of the tube was not excised. - Two years later the patient revealed a 
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large, irregular rent in the position of the cut off stump of the left tube, the ragged 
edges being covered with much blood. No fetus, however, was found. In this case 
it was necessary for the ovum to pass from the left ovary over to and through tho 
right tube, then across the uterine cavity to the remaining portion of the left tube, 
illustrating the external and internal migration of the ovum. 

In concluding the author brings out the practical aspect of this condition as well 
as the question of migration, stressing the point that it is necessary to remove the 
entire intramural or muscular portion of the tube at the time of doing the salpin- 
gectomy. Norman F. Miller . 

Zimmermann, B.: The Formation of Decidua in the Gravid Tube. Monatsschrift 
fur Geburtshilfe und Gynakologie, 1926, lxxii, 30. 

In over 100 specimens Zimmermann found a more or less marked decidual reac- 
tion in most of the fallopian tubes during uterine pregnancy. In a case of tubal 
pregnancy a definite decidual reaction was found. 

The mucosa of the tube cannot form a Bpongiosa and compacta because of the 
lack of proper gland elements, hence it always consists of a compacta only. In 
many cases of tubal pregnancy an inflammatory process is the cause. In many cases 
of chronic endosalpingitis there is an atrophy of the mucosa. If an ovum becomes 
embedded in such a mucous membrane, the fetal elements soon reach the musculature 
of the tube because the mucosa is very thin. Furthermore, there is very little 
decidual reaction in such a mucosa. In the cases of normal mucosa, however, when 
an ovum embeds itself, a decidual reaction can occur. This may explain the cases 
in which a decidual reaction is lacking at the site of implantation in the tube but is 
found in another part of the tube. Such an explanation supports the hormonal 
theory as opposed to tho theories which claim that the development of decidua in 
the tube depends upon an inflammatory process. J. P. Greenhill. 

Momigliano, I.: Eecurrent Tubal Pregnancy, Archivio Italiano di Chirurgia, 1925, 
xi, 792. 

Describing 16 observations of a recurrence of tubal pregnancy and considering 
carefully the extensive literature on this problem, the writer draws tho following 
noteworthy conclusions: A recurrence is likely in about 5 per cent of operated cases. 
An intrauterine pregnancy follows in about 28 per cent of the cases having had an 
extrauterine pregnancy. The recurrence is more likely when the pregnant tube was 
not completely extirpated. The implantation of an ovum in the other tube is favored 
by a salpingostomy made for more or less marked occlusion. The very same causes 
which were responsible for the first tubal pregnancy most often also lead to the 
recurrence, especially in cases not operated upon. The risk of a second extrauterine 
gestation is not largo enough, however, to justify sterilization. The surgical treat- 
ment on principle should be conservative. Hugo Ehrenfnst. 

Boca, M. Garriga: Contribution to the Study of tbe Pathology of Ectopic Preg- 
nancy. Bcvista Espanola de Obstctricia y Ginecologia, 1925, x, 97. 

Eoca reports a case of a woman in labor at term brought to the Barcelona clinic 
in a state of exsanguination. Delivery was effectod promptly, but the patient died 
before the third stage was terminated. Autopsy showed a general acute anemia, 
with a large fibroma of the lower uterine segment from which the bleeding had oc- 
curred. An adnexal tumor was found occupying the place of tho left ovary, cystic, 
32x9x9 cm. noninflammatory and filled with old blood. Tho walls of tho cyst wero 
some 4 mm. in thickness, smooth throughout save for two cameous papillary projec- 
tions at the hilum, which on microscopic examination were found to be composed of 
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compact decidual tissue. No lutein cells or chorionic villi -were found. The author 
believes that this represents an ovarian pregnancy interrupted by ovarian apoplexy. 

Ho reviews tho various theories of causation of ectopic pregnancy, and concludes 
that the ovum becomes fixed in its ectopic site not because of mechanical obstruc- 
tions (polyps, fibroids, cysts), or of inflammatory conditions (tubal catarrh, endo- or 
perisalpingitis), but because the particular ovum has undergone acceleration of its 
development and growth, and because of a marked decidual reaction in either the 
tube or the ovary. This process is atavistic (cf. implantations in rat, rabbit, and 
guinea pig). Becauso the peritoneum has never been found to undergo a decidual 
reaction, primary abdominal pregnancy is therefore probably impossible. 

Thos. R. Goethals. 

Le Filliatre: Appendicitis and Extrauterine Pregnancy. Journal de Mddicine de 

Paris, 1925, xliv, 140. 

Lo Filliatre reports the following case: Patient, twenty-eight years old, had been 
suffering for the two previous years with intermittent attacks of abdominal pain, 
which had been diagnosed and treated as appendicitis. She had not menstruated for 
six weeks when she was suddenly taken with severe sharp pain in the right lower 
abdomen. The pulse was 100, temperature 38.6° C. Examination showed pain and 
muscle spasms in the right lower quadrant, with pain and the sensation of a mass in 
the right side of pelvis. 

Upon opening the abdomen, the right tube was found to be the seat of a ruptured 
ectopic pregnancy. The appendix, part of the omentum, and the right tube and 
ovary wore bound together by adhesions. The uterus was slightly enlarged, while the 
left tube and ovary were normal. The appendix, which showed definite evidence of 
inflammation, was removed as were the right tube and ovary. Bacteriologic examina- 
tion of the tube and ovary showed B. coli. 

In discussing the case, Le Filliatre feels that appendicitis probably accounts for 
the fact that tubal pregnancies occur more frequently on the right than on the left 
side. Theodore W. Ad Airs. 

Koemer, J.: Differential Diagnosis of Ectopic Pregnancy. Miinchener medizin- 

ische Wochensclirift, 192G,'lxxiii, 925. 

The author reports two cases, both operated upon for ectopic pregnancy owing to 
errors in diagnosis. The first patient aged thirty-nine, had had nine previous preg- 
nancies. All were normal. Her menstrual history was normal except that her last 
period was one week past due. Two days prior to her admission she received a 
severe blow on the abdomen which was followed shortly afterward by a sharp pain 
at the site of the trauma, headache, and chills. There was some evidence of internal 
bleeding. Operation was delayed but after a third collapse a laparotomy was done 
and the pelvis explored. There was a large hematoma of one tube. The tubes were 
closely examined but no ectopic pregnancy could be found. The uterus was normal 
in size. There were some bleeding veins in the mass of delicate tissue where the 
hematoma had formed. These were ligated and the hematoma removed. It was 
decided that the patient was not pregnant (which was further proved by microscopic 
examination of the excised tissue) and the abdomen was closed. The patient made 
an uneventful recovery. 

The second patient, thirty-three years of age, had had six pregnancies. Her men- 
strual history was normal. Her last period was one week overdue and of one day’s 
duration. Vaginal examination revealed a tumor about one and one-half times the 
size of a fist and a laparotomy was done in the expectation of finding an ectopic 
pregnancy. The uterus and adnexa were normal but to the operator’s surprise the 
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sigmoid was found quite distended and containing numerous large varicosities on its 
peritoneal surface. This enlargement corresponded to the mass felt on vaginal ex- 
amination. The abdomen was closed. Later, upon further questioning, the patient 
stated that she had hemorrhages from the bowel for which she had never been 
treated. The patient made a good recovery although she was not relieved of her 
bowel trouble. 

The first case required an immediate operation for relief of an internal hemor- 
rhage, yet the diagnosis of ectopic pregnancy was wrong. In the second case error 
of diagnosis might have been prevented by more precision in regard to her past 
history. W. B. Serbin. 

Zeitlin, L.: Diagnostic Puncture of the Culdesac in the Presence of Extrauterine 

Pregnancy. Monatsschrift fur Geburtshilfe und Gynakologie, 1926, lxxii, 1G8. 

During the last twelve years at the Leningrad Clinic there were 636 cases of extra- 
uterine pregnancy and in 161 of these (25.3 per cent) a pelvic puncture was per- 
formed. In none of the cases was injury caused by the puncture, hence the pro- 
cedure is harmless. The puncture must be performed exactly in the midline of the 
posterior fornix and it should not be employed in cases of shock. Pelvic puncture 
is important because it helps to select the type of operation to be performed. If 
pus is found mixed with blood, if there is evidence of degeneration of blood, or if 
microorganisms are found in the blood, one should limit the operation to a posterior 
colpotomy and not perform a laparotomy because the latter is dangerous in the pres- 
ence of these findings. The withdrawal of blood by means of a pelvic puncture is 
successful in 90 per cent of the cases in which blood is present in the abdominal 
cavity. Because of the high percentage of failures, however, 'one should not rule out 
ectopic pregnancy when a negative result is obtained. In such cases reliance should 
be placed upon the history and the objective findings. In advanced cases, fetal ele- 
ments may be found in the blood obtained, but in these cases more information can 
be secured from a colpotomy than from a puncture. In the very acute cases of 
ectopic pregnancy one should not lose time by performing a colpotomy but one 
should do an abdominal operation immediately. When a pelvic puncture is to be 
followed by a laparotomy the latter should be performed immediately after the 
puncture. J. P. Geeenhiel. 

Parrar: Leucocyte Count in Diagnosis of Ectopic Gestation. Surgery, Gynecology 

and Obstetrics, 1925, xli, 655. 

In ectopic gestation the leucocyte count fluctuates according to the amount of 
fresh blood thrown into the peritoneal cavity and the rate of absorption. The leu- 
cocyte count tends to drop quickly to normal as the blood in the peritoneal cavity 
is absorbed or walled oil; 48 per cent of 150 cases of ectopic gestation had a normal 
leucocyte count before operation was performed. The leucocyte count was normal in 
29 cases of unruptured tubal pregnancy in which there was no free blood and in 43 
cases of ruptured pregnancy in which the blood was walled in. The leucocyte count 
was an index in 150 cases to the amount of free blood in the peritoneal cavity and 
the polymorphonuclear leucocyte count was increased markedly only in cases having 
fresh blood In the pelvis and increased in direct proportion to the amount of recent 
blood found at the time of operation. The fluctuating leucocyte count together with 
the moderate elevation of temperature differentiates ectopic gestation from a puru- 
lent salpingitis with its more uniformly high leucocyte count and fluctuating tempera- 
ture. In cases of rupture of tubal pregnancy the steadily rising leucocyte count 
indicate? active bleeding before the fall in the number of red cells or hemoglobin 
gives warning of the condition. The leucocyte count to be of diagnostic value must 
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be taken at least daily and in critical cases even hourly and used in conjunction with 
(he history and clinical findings in the case. Wir. C. Hensice. 

Vogt, £.: The Sense of Smell as an Aid in the Diagnosis of Intraperitoneal Hem- 
orrhage. Mcdizinisehc JCIinik, 1925, xxi, SO-!. 

Usually the diagnosis of intraperitoneal hcmorrlingc is easily made but there arc 
cases where there is difficulty and consequently operation is deferred until it is too 
late. To the Cullen sign of intraperitoneal hemorrhage (bluish discoloration of the 
umbilicus) and the blood sedimentation test of Linzenmeier, Vogt adds his aid, 
namely, a characteristic odor. He cannot describe it but says that once it is found 
it will always be remembered. This odor is intensified by the mere cutting of the 
skin, more so when the fascia is cut and the muscles separated and when the perit- 
oneal cavity is opened the odor is most pronounced. The odor, however, is found 
only in those cases where there is marked hemorrhage and the patient is in a critical 
condition. 

Biitzner found that clinically the symptoms preceding death due to slow persistent 
hemorrhage arc the same ns those due to extensive burns or to freezing. Hq found 
that after bleeding animals almost to death and injecting the remaining blood serum 
into other healthy animals, the latter became anemic and died. Biitzner assumes 
that a poison, probably the result of broken-down proteins, is present in the blood 
serum of exsanguinated animals. The injection of fresh blood prevents the produc- 
tion of these poisons. 

Vogt says it does not matter whether the bleeding is external or 'internal and he 
assumes that in women with intraperitoneal hemorrhage, the toxins in the blood reach 
all parts of the body and change the odor of the body. Biitzner ’s theory is inter- 
esting further because it speaks against the reinfusion of the blood found in the 
peritoneal cavity. J. P. Gkeenhii/e. 

Hammerschlag: Is Blood Transfusion Necessary in Cases of Extrauterine Preg- 
nancy? Monatsschrift fiir Geburtshilfe und Gyniikologie, 1925, lxix, 51. 

It is remarkable with what rapidity patients with extrauterine pregnancy recover 
after the source of bleeding is ligated at operation. These women recover more 
quickly from their anemia than do women who have lost similar amounts of blood 
during abortion or labor. The author operates for an ectopic pregnancy as soon as 
the diagnosis is made. Of 195 patients operated upon during the last seven years, 
188 were cured. Among 22 cured cases who were almost pulseless at the time of 
operation, blood transfusion was used four times, whereas in the remaining 18 cases, 
intravenous or subcutaneous salt solution combined with hypodermics of caffeine and 
camphor wero given. 

Experimentally it has been shown that transfused blood is functionless. After 
the transfusion there is no marked increase either in the hemoglobin content or the 
red blood cell count. When there is an increase it usually disappears after a short 
time. On the other hand, there may be hemolysis with icterus and hemoglobinuria. 
Regeneration of blood is not essentially quicker after transfusion than without it. 
Transfusion therefore does not replace the lost blood nor does it produce a perma- 
nent improvement in the blood picture. The only value of transfusion is the stimu- 
lation of the erythropoietic system and the introduction of serum. Since, however, 
transfusion may often produce bad results and even death, it should not be used 
without a strict indication and only as a last resort. This is practically never neces- 
sary in cases of extrauterine pregnancy where a quick and exact operation is the 
essential thing. J. P. Greenhiel. 
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Krause: A Young Ovarian Pregnancy. Zeitschrift fur Geburtshiilfe und Gyna- 
kologie, 1924, Ixxxvii, 390. 

The author describes in detail and illustrates a young ruptured ovarian pregnancy 
removed from a thirty-five-year-old woman who had had two children previously. 

Margaret Schulze. 

Phaneuf, Louis E.: Intraperitoneal Hemorrhage from Ruptured Ovarian Cyst. 
Journal of American Medical Association, 1924, lxxxiii, 658. 

The writer reports three cases of ruptured cysts of the ovaTy with severe intra- 
peritoneal hemorrhage, two were follicular cysts, one a corpus luteum cyst. In the 
literature only twenty cases of ruptured follicular cysts and twenty-two cases of 
ruptured corpus luteum cysts were found. The diagnosis was in most cases estab- 
lished after opening the peritoneal cavity; usually a preliminary diagnosis of ectopic 
pregnancy or acute appendicitis had been made. The etiology of the author’s three 
cases could not be made out, but these hemorrhages occur most likely under the in- 
fluence of traumatism including that of bimanual examination. Grovep. Liese. 

Nash: Rupture of Tubouterine Gestation Which Was Concurrent with Intra- 
uterine Gestation. The Lancet, 1924, ccvii, 494. 

The author had seen three cases of tubouterine gestation, and reports here the 
third case. 

The patient, was admitted to the hospital and operated upon with recovery. A 
study of the specimen revealed a swelling at the site of the entrance of the right 
tube to the uterus, which had ruptured, and from which chorionic tissue projected. 
Attached to and overlying this, was a mass of chorionic tissue, the center of which 
was formed by a cavity, one inch in diameter, lined by a smooth membrane, and 
revealing what was probably the umbilical cord. 

The uterus itself measured four inches and contained an embryo about one-half 
inch in length. The uterine fetus appeared to be about six weeks old. The author 
speculates on the possibility of the two pregnancies starting at the same date. 

Norman F. Miller. 

Hermans: An Unusual Case of Extrauterine Pregnancy. Nederlandscli Tijdschrift 
voor Geneeskunde, 1924, i, 1410. 

A woman was brought to the clinic with a history of bleeding for six weeks and 
having been ill for two months. She looked ill and pale, her temperature was nor- 
mal, the pulse being 130. The abdomen was somewhat distended and pelvic examina- 
tion left the diagnosis in doubt between ectopic pregnancy and pelvic inflammation. 
She gradually developed a high fever with all symptoms of acute peritonitis. Five 
weeks after admission, she went into collapse, but responded slowly to stimulants 
and hypodermoclysis. Later on during the day she developed a bloody diarrhea 
which lasted for two days, when she passed a fetus per rectum. After a blood 
transfusion she made a slow but steady recovery. R. E. WOBUS. 
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THE NASAL APPLICATION 0I (1 PITUITARY EXTRACT FOR 
THE INDUCTION OF LABOR* 

By J. Hofbauer, M.D., and J. K. Hoerner, M.D., Baltimore, Md. 

(From the Obstetrical Department of the Johns Hopldns llospital and University) 

With the Collaboration of K. S. Oliver, M.D. 

(Resident Laryngologist) 

T HERE can hardly be found in the history of medicine an example 
of a potent drug- becoming so rapidly known throughout the med- 
ical world as the use of pituitary extract in obstetrics. Nevertheless, 
an acrimonious debate is still in progress as to whether the introduc- 
tion by Hofbauer in 1911 of the use of pituitrin as a powerful stimu- 
lant of uterine contractions during labor represents an important de- 
velopment in modern obstetrics (V. E. Henderson, Guggisberg and 
others), or whether it should be considered as a questionable addition 
to our armamentarium, in view of the fact that certain untoward 
effects may be produced both upon mother and child when it is im- 
properly used. 

In face of the fact that the obstetrician finds himself in a maze of 
conflicting statements upon so important a subject, due credit must 
be given to the French committee which in 1925 made a clinical in- 
vestigation of the question by means of a questionnaire sent to the 
prominent French and Swiss clinicians. Not considering a number of 
over-enthusiastic answers, the opinion prevailed that pituitary extract, 
with its power of producing regular-, rhythmical and forcible uterine 
contractions, should be regarded as a most beneficent and valuable 
agent, which, however, should always be employed with care and a 
realization of its limitations and dangers. 

Although practically no new ground lias been broken since the indi- 

•Read at a meeting of the Section on Obstetrics and Gvnecolofry Now York 
Academy of Medicine, April, 1927. iolK 

Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their- "Original Communications.' ’ 
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cations and contraindications for the use of pituitary extract in ob- 
stetrics had been outlined by one of us (J. H.) in 1911 and 1912, it is 
noteworthy that in the recent literature on the subject, a warning note 
has repeatedly been sounded against the hypodermatic employment of 
1 c.c. of the extract, which we had set and steadfastly maintained as 
the standard dose. Blair-Bell, Eversman, Jung, A. Stein and Framm, 
insist that the initial dose during labor should not exceed 2 to 5 
minims. We do not propose to discuss this point beyond saying that 
our own experience in recent years is in accord with such statements. 

It is the purpose of this paper to present a new method of applica- 
tion of pituitrin chiefly for the induction of labor, and to discuss its 
advantages over the technic employed up to this time. It should be 
emphasized at the outset that, up to the present, according to the 
recent studies of W. A. Scott, "there is no method of inducing labor 
that is absolutely free from danger to either mother or child, and 
more particularly Watson’s method has some dangers for the child 
even with the best of technic. It is obvious that if one feels that 
there is at hand a safe method of stalling labor, and especially one 
not requiring mechanical interference, one will likely feel justified in 
inducing it in many cases where there would be a hesitancy to use 
a method that was either dangerous or technically difficult.” 

The senior writer has employed pituitary extract for the pui*pose 
of inducing labor at, or beyond, term, since 1911, and he found that 
the most convenient method of giving it was by subcutaneous injec- 
tion. In his several reports he emphasized, first, that the method 
cannot always be relied upon ; second, that the chances of success are 
considerably greater in multiparae than in primiparae; third, that a 
certain period of noneffective, painless uterine contractions preceding 
the administration of the pituitary extract is essential for a good re- 
sult; and finally, that the method was not effective in interrupting 
pregnancy before term. These conclusions were later confirmed by a 
number of investigators. B. T. Watson, in 1920, in attempting the 
induction of labor supplemented the well-known combination of 
quinine and castor oil by the hypodermatic administration of 0.5 c.c. 
doses of pituitary extract at half hourly intervals until labor set in 
or until six doses had been given. While Watson claims that his 
technic was successful in 90 per cent of his eases and gave rise to no 
maternal deaths and had a fetal mortality of just over 6 per cent, less 
favorable results have been obtained by others. 

Williams, in following the same technic, obtained the desired results 
in approximately seven out of ten cases near term, but did not think 
its value was great in toxemic patients because it w T as useless before 
the last two months of pregnancy. Moreover, his observations led him 
to believe that the fetus was in some instances lost as the result of 
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interference with the uteroplacental circulation by the violent and 
prolonged contraction of the uterine muscle. DeLee does not use the 
method “as the action of pituitrin is not controllable.’ ’ For further 
information on this subject the reader is referred to Scott’s paper, ' 
which gives a comprehensive account of the opinions held by a number 
.of clinicians on this Continent. Scott concludes that Watson’s method 
has some danger for the child even with the best technic, and that it 
is due for the most part to the occasional tetanic contractions which 
sometimes follow the use of the drug. 

It was the recognition of these shortcomings of Watson’s technic 
which caused us to seek some method of improving it, aside from an 
endeavor to widen, if possible, the field of indications for its applica- 
tion. Two main considerations influenced our search for new channels 
through which pituitary extract may be absorbed in a more effective 
and at the same time in a less dangerous way. Since a consensus of 
opinion has developed that the best results folloiv the repeated ad- 
ministration of small doses during a number of hours, the desideration 
seemed to be to discover, if possible, whether the local application of 
pituitary extract to some mucous membrane, with a highly developed 
blood and lymph supply, would permit its slow and steady absorption. 
Needless to say, the avoidance of local injury to the tissues by the 
local use of the drug, constituted the first prerequisite. Having regard 
to the clinical experience that patients vary in their reaction to pitu- 
itary extract, the possibility of withdrawing the drug from the mucous 
membrane to which it had been applied, and thus preventing further 
absorption, as soon as the tendency of the uterus to pass into tetanic 
contraction became noticeable, was considered an essential feature of 
any attempt to replace the hypodermatic route. 

In casting about for a convenient method which would answer both 
purposes, the oral administration of pituitary extract was first con- 
sidered, largely because recent experimental and clinical work had de- 
termined the degree of absorption of various drugs and chemicals 
when orally applied. Thus, Lasch and Neumayer had noted that a 
marked elevation of the calcium level in the serum occurred within 
thirty to sixty minutes after oral administration of calcium clilorid, 
and Lasch and Briigel and others have shown that a certain degree of 
hypoglycemia follows the oral administration of insulin if certain 
precautions are rigidly observed. Various attempts have been made to 
ascertain whether the administration of pituitary extract by mouth 
can produce systemic reactions. Rowntree, Barker and Mosentlial re- 
port that they have observed no effect after its administration by the 
mouth, but Wolpe, Hamill, and Donaldson, on the contrary, have 
recently found that small doses per os do cause an increase in uterine 
and intestinal activity. No effect on blood pressure was noted. Don- 
aldson claims to have been successful in treating cases of uterine 
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hemorrhage by oral administration of pituitary extract, and Morris 
and Weiss report similar results in a ease of dyspituitarism, although 
it had generally been held that the extract is rendered inert by the 
' action of the gastric juice or by the intestinal or pancreatic enzymes. 

The striking effects of pituitary action after oral administration were 
clearly evidenced by the experimental work of Kuans, who showed 
that after a latent period of about eight minutes it exerted a marked 
effect upon the uterus, increasing both its tone and automatic move- 
ments. Since satisfaetorj 7 ' evidence of an adequate resorption of the 
oxjdocic substance from the sublingual region had been afforded by 
these experiments, the next step to be taken in transposing such ob- 
servations into obstetric practice, was clearly indicated. It had, how- 
ever, to be borne in mind, ‘that our information as to the absorption 
rate of drugs in general when given by mouth is quite defective; and 
whether the alterations in tlie local conditions of the oral mucous 
membrane, which occur as a biologic response to the pregnant state, 
are apt to accelerate or retard the absorption of chemicals, still re- 
mained to be determined. 

The method we employed last' summer in 31 patients both for the 
purpose of indncing labor and of stimulating pains in cases of inertia 
uteri, consisted in the preliminary sensitization of the uterus by means 
of the well-known combination — hot enema, castor oil and quinine — 
followed by the subsequent administration of pituitary extract by 
mouth. A period of two to three hours was allowed to elapse between 
the preliminary preparation and the administration of the first dose 
of pituitrin in order to make sure that the former had not been suffi- 
cient to induce pains. In order to make the commercial preparation 
of pituitrin extract more palatable, about five grains of granulated 
sugar were added to ten minims of pituitrin and the whole diluted 
with water to one dram. Bearing in mind that Kuans had found the 
most rapid absorption occurred from the sublingual region, the pa- 
tients were instructed to hold the mixture beneath the tongue for 
five or more minutes before swallowing it. Each dose was prepared 
from a fresh ampule of pituitrin just before its administration. In- 
variably uterine contractions ensued in from three to eight minutes. 
The contractions lasted from fifteen to ninety seconds and were sepa- 
rated by periods of relaxation of from one to ten minutes, in none 
of the patients did tetanic contraction of the uterus occur, although 
occasionally an abnormally high tonicity of the uterine wall was ob- 
served. Auscultation of the fetal heart showed -no greater variations 
than are observed during the normal first stage of labor, while in 
normal, as well as toxemic patients, the blood pressure showed prac- 
tically no variation. 

Influenced by the technic employed by Watson, we repeated the 
oral administration of pituitary extract at half-hour intervals lor four 
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doses, regardless of whether the contractions continued or not, unless 
definite labor pains supervened. Several of our patients began having 
real pains before the series of four doses was completed, but the great 
majority did not complain of pains until two to four hours after the 
last, dose. 


Table I 


CASE 

AGE 

RACE 

PARA 

DURATION 

OP PREG- 
NANCY 

INDICATION DOSES 

POR OP RESULT 

INDUCTION PITUITRIN 

U 0696 

20 

c 

X 

2 weeks 
overterm 

Over term 

4 

Success 

U 6666 

17 

c 

I 

Term 

Contracted 

pelvis 

4 

Success 

IJ 6644 

34 

w 

V 

Term 

Hydramnios 

4 

Success 

U 7190 

20 

w 

II 

Term 

Pro causa 
exercitii 

4 

Success 

U 7266 

25 

c 

I 

Term 

Pro causa 
exercitii 

4 

Success 

U 7321 

23 

w 

I 

Term 

Pro causa 
exercitii 

4 

Success 

U 7401 

16 

w 

I 

9 months 

Pro causa 
exercitii 

4 

Failure 

IT 7546 

16 

c 

I 

Term 

Pro causa 
exercitii 

4 

Failure 

U 8073 

38 

c 

VI 

Term 

Pro causa 
exercitii 

4 

Failure 

TJ 8120 

21 

w 

II 

9¥> 

months 

Pro causa 
exercitii 

4 

Failure 

U 6924 

17 

c 

I 

Term 

Dead fetus 

3 

Success 

TJ 5876 

23 

w 

V 

9Vj 

Pyelitis 

4 

Failure 


months 


U 6672 

34 

W 

VII 

Term 

Nephritic 

toxemia 

4 ' 

Failure 

U 6824 

26 

C 

III 

9 months 

Mild 

toxemia 

4 

Failure 

U 2685 

41 

C 

V 

months 

Nephritic 

toxemia 

4 

Failure 

TJ 7501 

20 

W 

I 

Term 

Nephritic 

toxemia 

4 

Success 


U 7856 

19 

C 

I 

9Vj 

months 

Mild 

toxemia 

4 

Failure 

U 1842 

25 

W 

I 

Term 

Preeclamp- 
tic toxemia 

4 

Success 

U 4656 

22 

W 

I 

1 week 
overterm 

Mild 

toxemia 

4 

Failure 

TJ 7977 

18 

w 

I 

2 weeks 
overterm 

Overterm 

4 

Failure 


REMARKS 


Delivered by cesar- 
ean after trial of 
labor. 

Excessive sized 
child. 


Intramural myo- 
mata. 

Cervical canal in- 
tact. Membranes 
ruptured pre- 
maturely. 


Spontaneous labor 

4 days later. 
Spontaneous labor 

5 days later. 
Spontaneous labor 
13 days later. 
Syphilis. Macer- 
ated child. 

Another failure 7 
days later. Spon- 
taneous labor two 
weeks later. 

Bougie inserted af- 
ter fourth dose of 
pituitrin with 
prompt success. 


Three previous un- 
unsuccessful a t - 
tempts during the 
preceding 2 weeks. 
Child 45 cm. long, 
weight 2225 gnu 
Spontaneous labor 
16 days later. 


Pains began 24 
hours later. 
Spontaneous labor 
4 days later. 
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We employed the technic above outlined for the induction of labor 
in 20 patients : 12 primiparae, 8 multiparae ; 11 of whom were at 
term, 3 postmature, and 6 prior to term. The indications were— 
postmaturity, toxemia, severe pyelitis, dead fetus in utero, as well as 
pro causa exercitii in certain patients at or near term. Altogether, 
labor was successfully induced in nine out of the 20 patients,— an 
efficiency of 45 per cent. It might be mentioned that in five addi- 
tional patients, induction followed the preliminary treatment alone, 
so that there was no necessity for giving the pituitrin. 

Table I summarizes the results obtained by this method and gives 
details as to the indications and results in the individual patients. 

In eleven additional instances the same technic was employed to 
stimulate pains in patients who were already in labor, but in whom 
the pains had stopped for a number of hours. In such cases, the 
method was employed irrespective of the degree of cervical dilatation 
and regardless of whether the membranes were ruptured or not. In 
ten of these cases a satisfactory result was obtained without ill effect 
to either mother or child. The following abbreviated history illus- 
trates the course of events in one of the successful cases. 

A 28 3 r ear old colored para iii, at term. Admitted 6 pm., 8/29/20. Vague pains. 
Cervix 3 cm., head floating in L. 0. A. Patient slept throughout the night, — no 
pains. At 8 am., 8/30/20, induction started by hot soap suds enema and a hot 
drink. 9 AM. 1 ounce of castor oil and 10 grains of quinine sulphate by mouth. 
Quinine repeated at 9:30 and 10 A.M. At noon conditions the same as 18 hours 
previously. At 12:30 pm. pituitrin mx by mouth was given. Good contractions 
began. Pituitrin repeated at 1, 1:30 and 2 r.M. After the last dose, regular pains 
at 8 minute intervals. Delivered spontaneously at 9:40 r.jr. Child in excellent con- 
dition, 2860 gm. 

In summing up, it is interesting to note that in this series the oral 
administration of pituitary extract rendered efficient serwice in stimu- 
lating uterine contractions in a certain number of cases. As the re- 
sults obtained could not be considered as ideal, it was only natural to at- 
tempt to discover some other portal of entry, from which the pituitary 
extract could he absorbed more satisfactorily. Upon reviewing the 
various pathways through which drugs are known to be absorbed, our 
attention was directed particularly to the nasal route, as the result of 
certain fundamental findings by H. W. Freund, who reported that 
definite changes could be observed in the mucous membrane covering 
the inferior turbinate bone and the tuberculum septi as well — hyper- 
emia, swelling, hypertrophy, in two-thirds of all pregnant women. 
These changes have their counterpart in the pregnancy reaction first 
described by Hofbauer in the interarytenoid region of the larynx. 
^Moreover, following Fliess’ suggestion that some relationship exists 
between certain areas of the interior of the nose and the female gen- 
erative tract, various experimental and clinical investigations made 
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during the last two decades brought to light a number of facts in 
support of this idea. In this connection, we would refer to attempts 
made in the Vienna clinic to relieve labor pains and dysmenorrhea by 
the local application of cocaine to the inferior turbinate bone ; as well 
as to the interesting recent observations of Abel and Geiling, Rown- 
tree, and Blomgard that the application of pituitary extract to the 
nose leads to beneficial results in cases of diabetes insipidus. 

ANATOMIC CONSIDERATIONS 

Before considering the technic employed in the nasal administration 
of pituitrin to our patients, we shall briefly review certain points in 
the anatomy of the nose which are of importance in this connection. 



The accompanying semidiagrammatie representation of the lateral 
nasal wall shows the turbinate bones, and particularly the inferior 
turbinate bone, which extends throughout the entire length of the 
floor of the nasal cavity. Under normal conditions, the mucous mem- 
brane covering the inferior turbinate is a spongy, highly vascular, 
erectile tissue, and it is now universally admitted that the vascularity 
and tendency to engorgement are markedly increased, during preg- 
nancy. Beneath the surface epithelium lies a connective tissue stratum 
rich in mucous glands, lymphatics and blood vessels, an extensive 
network of large venous sinuses being particularly prominent. Of the 
lymphatic distribution in this region, little is known, as attempts 
to trace it by injection have always failed, because of simultaneous in- 
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jection of the vascular bed. The direct drainage, however, is into the 
deep cervical lymphatics-. 

In connection with the therapeutic utilization of the nasal mucosa, 
great interest attaches to the possible routes along which absorption 
may occur. Among other possibilities, it is interesting to inquire 
whether material absorbed from the nasal mucous membrane can pass 
through lymphatic channels directly to the subarachnoid space. While 
there is not complete agreement on this point,- certain observations, 
notably those of Simon Flexner, speak strongly in its favor. He be- 
lieves that in acute anterior poliomyelitis the pathway of infection is 
through the upper respiratory tract, and his experiments point to 
the passage of- organisms from the nasopharynx to the subarachnoid 
space along lymphatics which accompanj’- the filaments of the olfac- 
tory nerve.* Furthermore, Schloss emphasizes the fact that, in' chil- 
dren, a surprisingly small patch of inflammation in the nasopharynx 
may excite convulsions, stupor and other phenomena indicative of con- 
siderable cerebral irritation. Other observers have reported the re- 
covery from the cerebrospinal fluid of dyes previously injected into 
the nose. Again, in recent years, a great deal of interest has centered 
around the presence in the adult of an additional cranial nerve, which 
is distributed to the mucosa of the nasal septum, — N. terminals. Ac- 
cording to the studies of Johnston numerous small groups of ganglion 
cells are interspersed along both the peripheral and intracranial course 
of this nerve, whose central connections with the frontal portion of 
the brain are in the form of two or three roots which pass through 
the cribriform plate of the ethmoid bone in company with the vomero- 
nasal nerve. Moreover, when one considers the extraordinary richness 
of the vascular and lymphatic beds in the turbinal mucous membrane 
itself, it seems obvious that solutions applied to it would pass almost 
immediately into the general circulation both by blood stream and by 
lymphatic absorption, and we believe that this direct absorption is far 
more important than the meager and circuitous olfactory terminalis 
route described above. Taking all of these considerations into ac- 
count, we assumed that this pathway might possibly be utilized for 
our purposes, and we decided to subject it to clinical investigation. 

TECHNIC 

The following technic was developed. Under direct vision, with the 
aid of a nasal speculum and reflected light, the nose is carefully exam- 
ined and cleaned of any crusting or discharge. A small pledget of cotton 
of such size as to fit easily, but snugly, between the septum and the 
inferior turbinate is then prepared, and after being moistened with 
twenty minims of pituitary extract is inserted under the anterior end 

•Weed's studies showed that a pathway exists between the subarachnoid space 
ami the lymphatic spaces beneath the nasal mucous membrane. 
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of the inferior turbinate (see Fig. 1). Obviously, if the procedure is 
to be successful, it is important that the impregnated pledget should lie 
in snug contact with the absorbing surface rather than loose in the nasal 
cavity. If the pledget is inserted gently, the patient does not experi- 
ence any appreciable discomfort and in none of our cases was it 
necessary to resort to a local anesthetic. 

Hoping to effect a continuous but sloiv absorption of pituitary ex- 
tract, we at first applied a pledget containing ten minims of the drug 
to each nostril. The first change noted was a marked increase in 
fetal movements which almost routinely preceded the first uterine 
contractions, the latter coming on invariably within one to five minutes 
after application of the drug. These first contractions were timed and 
the fetal heart auscultated at frequent intervals. In the event that 
a contraction lasted longer than four minutes, or the fetal heart 
showed untoward changes, the pledgets were immediately withdrawn, 
after which the tetanic contraction always subsided in from one to 
five minutes with coincident complete recovery of the fetal heart. 
Subsequently rhythmic contractions alternating with periods of re- 
laxation continued, and usually in such cases no further administra- 
tion of the drag was required. We noted that the longest contrac- 
tions came on almost immediately after the pledgets were introduced, 
so that if no tetanic contraction occurred during the first twenty 
minutes, we considered that the danger from such an accident had 
passed. Unless true labor pains set in within two or three hours, the 
contractions gradually became shorter and weaker and recurred at 
longer intervals. Accordingly, when it became evident that the ef- 
fect of the first administration was wearing off the pledgets were 
removed and replaced by fresh ones containing the same amount of 
pituitrin. In the majority of our cases, one to three applications were 
required for a successful induction of labor, but in a very few cases 
as many as five doses were necessary. The pledgets on removal were 
always heavily coated with mucus, suggesting that some time had 
probably elapsed since any appreciable amount of pituitrin had been 
able to break through the mucous barrier and be absorbed. This point 
was further substantiated by the observation that the original blanch- 
ing effect on the nasal mucous membrane had always disappeared when 
the pledget was removed after having been in place for as long as 
one hour. In addition, the presence of pledgets in both nostrils for 
such long periods of time caused considerable irritation to the mucous 
membrane, which apparently increased the amount of mucus secreted 
and thereby lessened the effectiveness of subsequent administrations. 

Realizing that by this method the absorption was occurring in waves 
rather than continuously, and bearing in mind the changes produced 
in the nostrils, we revised our technic by increasing to 20 minims the 
amount of pituitrin on a single pledget and applying it to one nostril 
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only. At the end of one hour, or at most two hours, the pledget was 
withdrawn, and a fresh one applied to the opposite nostril for a 
similar period of time. This not only allowed each nostril a period 
of rest, but also gave the patient one free nasal passage for breathing, 
thereby diminishing the discomfort and assuring her more active co- 
operation. No marked changes were observed in the nasal mucous 
membrane following repeated applications of pituitary extract. In 
some cases there appeared to be temporary shrinking, but this was not 
constant. A number of patients experienced, however, for several 
hours afterwards, the symptoms of a mild coryza, but no other un- 
toward local effects were observed. 

The local conditions of the nostoils are of great importance to the 
successful outcome in the individual cases. Any abnormal condition, 
such as an acute coryza, profuse laerima fcion, or a chronic catarrhal 
inflammation militates against absorption. Even the normal accumu- 
lated output of mucus evoked by the presence of the cotton pledget 
becomes sufficient within one to two hours to diminish decidedly the 
resorption of the drug. 

CLINICAL OBSERVATIONS 

Up to the present time, we have employed the nasal method of in- 
ducing labor in 80 patients, 26 of whom were treated by our original 
technic and 54 by the improved method just outlined. Since a de- 
tailed report of the individual cases seems unnecessary, we shall only 
summarize our results. 

Seven failures occurred in the first series of cases, before our technic 
had become perfected; whereas but a single failure was noted in the 
second series. Two factors may possibly be invoked in explanation of 
this result. First, as was suggested by Watson, an important feature 
in any method of inducing labor by means of pituitary extract con- 
sists in the administration of a second dose before the effect of the 
first has worn off. Secondly, it seems quite probable that the failure 
in some of the cases in our first series was due to the fact that only a 
fraction of pituitary extract was absorbed, as the result of a lack 
of firmness of application of the pledgets to the inferior turbinate bone. 

The following arc our indications for the induction of labor: 


I Toxemia 


32 eases 

II Postmaturity 


IS cases 

rri Severe pyelitis 


5 cases 

TV Tlydramnios 


2 eases 

V Dead fetus 


2 cases 

VI To test the method 

in normal pregnant women 


during the last 

month of pregnancy and 


at term 

• 

24 cases 


In groups I-V (50 eases) labor was induced successfully in every 
instance. On the other hand, nine failures occurred in the sixth 
group. Here we found that when the cervieal canal measured 2 or 
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more cm. in length and the external os was tightly closed, that the 
chances of success are comparatively poor; while the prospects are 
much better when the cervical canal is obliterated. This observation 
is quite in harmony with the results of Knaus’ recent experiments 
Avliicli indicate that considerable changes occur in the relationship 
between the hypophysis and the uterine muscle during pregnancy, and 
that as the result of an increase in the sensitiveness and the tone of 
the uterine muscle toward the end of pregnancy, labor can be induced 
in animals at term by comparatively small doses of pituitrin, which 
ai*e entirely ineffective before term. 

Of the 32 toxemic cases, nine were of the nephritic, 17 of the pre- 
eclamptic, and six of the “vascular” or hypersensitive type (show- 
ing excessive high blood pressure associated with but a trace of albumin). 
In the entire series of toxemic cases, eight were at term, 22 from two to 
four weeks before term, and two seven months pregnant. It is interest- 
ing to note that in none of them did the blood pressure rise materially 
over the initial level during the course of the induction. Moreover, it is 
significant that in the preeclamptic cases, labor was induced with the 
greatest ease, one application of pituitary extract often being sufficient; 
whereas greater difficulty was encountered in the nephritic cases. The 
response of the “vascular” type of cases to the pituitary extract was 
somewhat similar to the observations made in the preeclamptic cases. 
Although no failure occurred in either group, it was a characteristic 
feature of the nephritic type that the response was definitely less pro- 
nounced. As an illustration, a case may be cited in which we were 
obliged to resort to the artificial rupture of the membranes after labor 
had come to a standstill, with the cervix dilated to 3 cm. At this 
point, it is impox-tant to state that the artificial rupture of the water- 
bag is of great value in bringing to a quick and successful end any 
induced case which seems about to fail for want of satisfactory pains. 
As a matter of experience, however, the procedure mentioned was 
resorted to in only seven out of all our cases. In four preeclamptic 
cases, there was observed a tendency on the part of the uterus to pass 
into tetanic contraction, which probably indicated that the organ was 
unusually susceptible to pituitary extract ; thus affording a reasonable 
explanation for the ease with which labor can be induced in this 
variety of toxemia. Bearing in mind the sensitiveness of preeclamptic 
patients to pituitary extract, we are now restricting in that type of 
patient, the initial dose of the drug to 10 drops, adding water to 
dilute the extract so that both quantity and potency are diminished. 
Later, if the patient proves less sensitive than we anticipated, the 
dosage is built up. 

In all the postmature cases, labor was successfully induced at the 
first attempt. Labor was likewise induced without difficulty in two . 
eases (parae YI) of dead fetus in utero, at the ninth month and at 
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tenn, respectively ; in the first case death due to an unknown cause, 
and in the other, to syphilis. 

In conclusion, we wish to say that, in a few cases, quinine was dis- 
carded from khe usual preliminary preparation of the patients on ac- 
count of their idiosyncrasy to this drug. But in these cases, no 
difference in their response to pituitary extract was noted. Finally, sev- 
eral eases at term were observed where an apparent failure followed 
the applications , of pituitary extract. These patients, however, fell 
into labor spontaneously in less than twenty-four hours thereafter. 
Furthermore, it may be mentioned that we have also found the nasal 
method of application of pituitary extract a safe and efficient pro- 
cedure for accelerating labor already in progress, although further 
experience will be necessary before its employment can be standardized. 

COMMENT 

The fact that in our series all of the babies were born alive, testifies 
to the control we now possess over the action of pituitaiy extract 
when used both for induction of labor and for accelerating labor 
already in progress. The nasal administration of the drug demands 
a constant attention for the succeeding twenty minutes. The possi- 
- bility of withdrawing the drug and thus preventing its further absorp- 
tion as soon as the uterus passes into tetanic contraction, renders the 
nasal application of pituitary extract the safest method yet available 
for obstetric purposes. 
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OBSERVATIONS ON THE PARIETAL FONTANELLE IN THE 
NEWBORN AND IN YOUNG INFANTS 


By Fred L. Adair, M.D., F.A.C.S., and Richard E. Scammon, Pii.D. 

Minneapolis, Minn. 

(From Ihc Departments of Anatomy and of Obstetrics and Gynecology, and the 
Institute of Child Welfare of the University of Minnesota ) 

I T IS not unusual to find irregularities of ossification along the 
course of the parietal portion of the sagittal suture in newborn 
infants and very young children. These irregularities have been the 
subject of a number of studies, for they are sometimes of considerable 
practical importance in obstetrics. The presence of localized and 
definite enlargements of the parietal portion of the sagittal suture is 
said to have been noted by Albinus in the eighteenth century, although 
the first clear description of the parietal fontanelle was given by 
Gerdy (1837). Subsequent papers touching on this subject were 
published by Ilamy (1871, 1872), Le Courtois (1870), Maggi (1896), 
Lee (1898, 1899), Frassetto (1900, 1903), and others. The fontan- 
elle has received a number of names, including the parietal fontanelle, 
the sagittal fontanelle, the accessory sagittal fontanelle, the obeliac 
fontanelle and the fontanelle of Gerdy, after its supposed discoverer. 
This fontanelle is- not recognized in the B N A terminology. 

Studies of the parietal portion of the sagittal suture in early life 
have been made by two methods: First, by the examination of pre- 
pared skulls or fresh skulls at postmortem, and second, by the simple 
palpation of this region in the living. Both of these methods have 
certain disadvantages. The first is commonly limited to a small 
amount of material which is often of uncertain history. The second, 
as commonly applied, gives no quantitative record of findings. 

The present study is based upon the examination of the parietal 
portion of the sagittal suture of 598 living newborn infants and chil- 
dren of the first and second years. All of these children were full 
term, healthy infants, and all cases with clinical evidence of rickets 
were rejected. Otherwise there was no conscious selection of mate- 
rial. These observations were made with the following technic: The 
child’s head was held by an assistant, and the observer passed a strip 
of closely woven linen cloth, approximately 4 cm. wide and 20 cm. 
long, over the sagittal arc of .the cranium, from the forehead to the 
occiput. While this strip was held firmly in place the fontanelles and 
sagittal suture were palpated through it, and their outlines traced 
upon it with an indelible pencil. The record was completed by not- 
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ing the child’s age, sex, weight and total crown-heel length on the 
strip. After a little practice this method was found to he a fairly 
accurate one, and the outlines of the fontanelles thus obtained could 
be measured with considerable precision. Our findings from these 
data may be summarized as follows: 


Table I. Frequency of the Parietal Fontanelle in Infancy 


RANGE in age 
(days) ' 

TOTAL 

NUMBER 

OF CASES 

OBSERVED 

NUMBER OF CASES 
SHOWING DEFINITE 
ENLARGEMENTS OF 
PARIETAL PORTION 

OF SAGITTAL SU- 
TURE 

PERCENTAGE OF CASES 
SHOWING DEFINITE EN- 
LARGEMENTS OF PARIE- 
TAL PORTION OF SAGIT- 
TAL SUTURE 

0 to 30 

241 

74 


30.70 

30 to GO 

90 

25 


27.78 

GO to 90 

30 

4 


13.33 

90 to 180 

83 

1 


1.20 

180 to 270 

59 

0 


0.00 

270 to 360 

47 

0 


0.00 

360 and over 

48 

0 


0.00 

Totals and means 

598 

104 


17.39 


I. FREQUENCY 

Table I shows a frequency of interparietal spaces. Definite local- 
ized enlargements of the interparietal suture were found in 104 of 
the 550 infants of the first year which we examined, a frequency of 
18.9 per cent. In the first month this frequency was 30.7 per cent, 
in the second month 27.8 per cent, in the third month 13.3 per cent, 
and in the second trimester (90 to 180 days) 1.2 per cent. These fre- 
quencies are much higher than any reported by previous observers. 
Le Courtois (1870) states that the space was present in 5 of the 175 
newborn infants he examined, a frequency of 2.9 per cent. Lee (1899) 
who examined 500 living newborn infants, found a definite parietal 
fontanelle in 22 instances, or 4 .4 per cent, but it is evident that this 
observer threw out a number of individuals with small parietal fon- 
tanelles, for he remarks that, “In each of these cases a well-marked 
membranous space was present. Cases which showed onlj r a notch 
in the parietal bone in this region were more frequent, and were not 
included in this table.” The comments following the presentation of 
Lee’s paper, however (which arc printed in conjunction with the 
paper in the Transactions of ike Obstetrical Society of London), indi- 
cate that most of his hearers regarded this frequency as higher than 
they had encountered in practice. Williams (1923) also considers 
the percentage of 4.4 as above the normal, and estimates the usual 
frequency at about 1 per cent in mature newborn children. 

It seems probable that the discrepancy between our figures and 
those of other observers lies largely in the definition of the term 
“fontanelle.” Most obstetricians seem to have limited this term to 
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tlie designation of spaces of sufficient size to be of practical impor- 
tance in midwifery, while we have applied it to all definite mem- 
branous spaces along the course of the parietal portion of the sagittal 
suture, regardless of their size. If we limit the count in our series to 
spaces having an area of 1 square centimeter or more, which perhaps 
approximates the size of a fontanelle as definitely palpated by the 
index finger, the number for the first year falls to 18, or approxi- 
mately 3.27 per cent of the total number of cases for this period. The 
percentage of cases with palpable fontanelles similarly estimated for 
the first month is 5.8, and for the two succeeding months it is 3.3 in 
each. These figures are not very different from those reported by 
Lee. It is hardly possible that the greater frequency of this fontanelle 
which we have encountered is due to our technic, for we find that our 
measurements of the great or frontal fontanelle made by this method 
are somewhat smaller than those of other observers, who have em- 
ployed the method of palpation and direct measurement upon the 
head of the living child. 

II. SIZE AND INVOLUTION 

As shown in Table I, there is a constant postnatal involution of this 
fontanelle, as indicated by its frequency in groups of unselected cases 
in graded time intervals. Although the relative frequency in the sec- 
ond month is but slightly less than in the first, it is less than half as 
great in the third month and is but 1.2 per cent of all cases of the 
second trimester of postnatal life. We encountered no instances of 
this fontanelle in the 154 children over six months of age which we 
examined. That the parietal fontanelle may occasionally exist be- 
yond the close of the second trimester is indicated by Lee’s findings, 
for this author noted two instances of fontanelles between six months 
and one year. 

The fontanelle is so irregular in outline that lineal measurements 
of it have little value. It is possible, however, to estimate the area in 
many instances. We were able to make this deteimination for 67 of 
the 104 tracings in our series. In -the other 37, the space was conflu- 
ent with other fontanelles ’or the outline of the tracing was not suffi- 
ciently sharp to allow accurate measurement. The areal determina- 
tions were made directly from the fontanicular tracings with an 
Amsler polar planimeter. The values thus obtained are shown in 
Tables II and III. 

The average area of the measurable tracings of infants of the first 
month is 0.14 square cm., and the mean value for the second month is 
0.13 square cm. There were only 2 measurable tracings of children 
over two months of age and these had a mean value of 0.09 square cm. 
There is a constant decrease in the maximal areas of the fontanelle 
in the first trimester. 
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Table II. Frequency of Parietal Fontanelles of One Square Centimeter • 

or Over in Area 


RANGE 

IN 

AGE 

(DAYS) 

TOTAL NUMBER 

OF CASES 
OBSERVED 

NUMBER OF PARIE- 
TAL FONTANELI.ES 

1 SQ. CM. OR OVER 

IN AREA 

PERCENTAGE 
FREQUENCY OF PARIE- 
TAL FONTANELLES 1 
SQ. CM. OR OVER IN 
AREA 

0 to 30 

241 

14 

5.81 . 

30 to 60 

90 ' 

3 

3.33 

60 to 90 

30 

1 

3.33 

90 anti over 

237 

0 

0.00 

Total and mean 

598 

18 

3.01 


Table III. Area of the Parietal Fontanelle in Measurable Cases 


RANGE IN AGE 
(DAYS) 

TOTAL 

NUMBER 

OF CASES 

OBSERVED 

TOTAL NUM- 
BER OF CASES 
SHOWING 

PARIETAL 

FONTANELLES 

. TOTAL NUM- 
BER OF CASES 
WITH MEASUR- 
ABLE PARIETAL 
FONTANELLES 

AREAS OF MEASURABLE 
PARIETAL FONTANELLES 

(square CM.) 

MEAN MAXIMUM 

0 to 30 

241 

74 

53 

0.14 

0.55 

30 to GO 

90 

25 

12 

0.13 

0.25 

60 and over 

207 

5 

2 

0.09 

0.15 

Totals and means 

598 

104 

07 

0.137 



We were able to secure a few cases in which we could trace the 
fontanelle for a considerable period in the same individual. Three of 
these cases showing the involution of the space are illustrated in the 
tracings forming Fig. 4. 

III. FORM AND POSITION 

The form of the fontanelle is highly variable. While usually ovoid 
or diamond shaped in outline, a variety of bizarre shapes are en- 
countered. Confluence with the frontal fontanelle, or the occipital 
fontanelle is not unusual. Typical outlines of the parietal fontanelle 
are shown in ilie tracings forming Figs. 1 and 2. Unilateral fontan- 
elles, indenting but one parietal hone, are not uncommon. We en- 
countered 11 in the series of 104 fontanelles (10.6 per cent). Dupli- 
cations of the parietal fontanelle, likewise, are not particularly 
unusual. They wei’e present in 16, or 15.4 per cent, of our series. 
In one instance there were three parietal fontanelles present. These 
duplications may he either confluent or may be separated by consid- 
erable segments of the sagittal suture along which the medial mar- 
gins of the parietal hones are approximated. Raubor (1906) has noted 
similar duplications of the metopic fontanelle in the frontal portion 
of the sagittal suture. 

It is generally staled that the fontanelle is located rather constant ly 
at the level of the parietal eminences. While we have found this 
position to be the rule, the presence of this space in other segments of 
the parietal portion of the sagittal suture is not particulaih 


uncommon. 
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IV. GENESIS 


The origin of this fontanelle has been explained in two ways. It has 
been suggested that it is due to the local “suppression” of bony trabec- 
ulae radiating from a single ossification center located in the position of 
the parietal eminence, but no adequate theory of the cause of this sup- 
pression has been offered. 



a b c 



Fig. 1. — A series of tracings of the parietal portion of the sagittal suture show- 
ing typical parietal fontanelles. («), Female, 34 days old; (b), female, 3 days old; 
(c), female, 7 days 'old ; (d), female, 5 days old; (e), male, 36 days old; (/), new- 
born female. 


A second explanation is that presented by Frassetto in connection 
with his theory of "the fontanelles. Frassetto points out that, in the- 
ory, fontanelles may be expected at any point on the brain case which 
is equidistant from three or more ossification centers. Each such point 
forms a focus at which the margins of bones growing from these ossifi- 
cation centers may be expected to make their final contacts, and, 
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Fip. 2. — A series of typical tracings of the parietal portion of the saplttal suture 
snowing: a. series of parietal fontanelles which were presumably formed by exten- 
sions of the frreat or frontal fontanclle. (a), Stale, 30 days old; (b), newborn 
remote ; C c). female, IS days old: (d). newborn male; (e), newborn female; (/), 
female . 24 days old;(p), male, 25 days old; (h), newborn female; (1), male, 28 
days old. 
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prior to the time of making these contacts, an unossified area or fon- 
tanelle would occupy this position. He locates 27 such points on the 
human cranium and finds that constant or occasional fontanelles have 
been found at 22 of these positions. 

According to this theory, parietal fontanelles would be formed 
whenever there is an anteroposterior duplication of the parietal ossi- 
fication center, and when these centers remain separate for any con- 
siderable period. Such duplications of the parietal center are quite 
common, according to the studies of Toldt (1882) and others. 

It seems very likely that a certain number of the parietal fontan- 
elles do arise in this fashion for many of our tracings of these spaces 
have sharp-cut, diamond-shaped outlines which might he expected to 
occur when four bony margins approach one another and are growing 




a 



Fig. 3. — A series of tracings of the parietal portion of the sagittal suture, show- 
ing parietal fontanelles which are continuous with the occipital fontanelle. (a), Male. 
18 days old; (b), female, 6 days old; (c), male, 24 days old. 


towards a common focus. Others are sharply triangular in shape, 
suggesting approximation of three such margins. The first class may 
be regarded as representing instances in which the parietal ossifica- 
tion center was duplicated on both sides, and the second class those 
in which the parietal center was duplicated on one side only. Exam- 
ples of fontanelles which may have had this origin are shown in Fig. 1. 

A certain proportion of these fontanelles, however, appears to arise 
in a quite different way, by cutting off of posterior extensions of the 
great or frontal fontanelle. The origin of these cases may be com- 
pared with that described by Schultz (1918) for the origin of the 
metopic fontanelle from anterior extensions of the frontal one. This 
origin, by extension and isolation of the posterior part of the frontal 
fontanelle, can be easily demonstrated in an extensive series of trac- 
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ings of the parietal region in early infancy, for all gradations are 
found from rather typical frontal fontanelles with posterior prolonga- 
tions into the interparietal region to instances in which the frontal and 
parietal fontanelles are completely separated. -Fig. 2 shows 9 examples 



Fig-. 5. — Three tracings of the parietal portion of the sagittal suture showing 
duplications of the parietal fontanelle. (a). Newborn male; (1>), newborn male; 
(e), female, 28 days old. 



of fontanelles which appear to he either formed, or in the process of 
formation hy this method. In our seides of 104 tracings of parietal 
fontanelles we found 16, or approximately 15.4 per cent, which seem 
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to have arisen from posterior extensions of the great or frontal fon- 
tanelle. In fact the number may have been much higher, since it is 
impossible to determine the origin of fontanelles which are almost 
obliterated and have lost their characteristic form and connections. 

We have not been able to determine with certainty whether the 
fontanelle may arise by anterior extension from the occipital fontan- 
elle, as well as by posterior extension from the frontal one. In three 
instances, which are illustrated in Fig. 3, the parietal fontanelle was 
confluent with the occipital one, but in all of these cases the parietal 
fontanelle had the rather sharp angles -which seem characteristic of 
those fontanelles which arise through duplication of the parietal cen- 
ter of ossification. Cei*tainly if parietal fontanelles arise through the 
anterior extensions of the occipital bone, the number thus formed 
must be relatively small. 

V. ASSOCIATION OF THE PARIETAL FONTANELLES WITH CLEFTS OF THE 

PARIETAL BONE 

Sevei*al observers have noted instances in which parietal fontanelles 
were associated with partial or complete subdivisions of the parietal 
bone. We observed four such eases in this series. Three of these are 
shown in Fig. 6. In only one instance did the cleft appear to be a 
complete one, and in only one instance was it bilateral. In the three 
unilateral cases noted, the cleft was incomplete and involved only the 
right parietal bone. We did not find any fontanicular bones in the 
series of infants examined but it is quite possible that the technic 
employed would not distinguish these structures if they were present. 

r£sum£ 

3. The relative frequency of interparietal spaces as determined from 
a study of 598 healthy living children is 30.7 per cent for the first 
month after birth, 27.8 for the second month, 13.3 per cent for the 
third month and 18.9 per cent for the entire first year. 

2. The relative frequency of interparietal spaces or parietal fon- 
tanelles of 1 square centimeter or over in area, in this series of cases, 
is 5.81 per cent for the first month after birth and 3.33 per cent for 
the second and third months. 

3. The persistence of the parietal fontanelle after the first trimester 
is unusual. We found only one instance in our cases of the second 
trimester and none thereafter. 

4. The average area of the parietal fontanelle (in measurable cases) 
for the first trimester of postnatal life is 0.14 square centimeters in 
this series. 

5. The form of the parietal fontanelle is highly variable. The 
parietal fontanelle is often confluent with the frontal iontanelle, and 
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occasional^ with the occipital fontanelle. Duplications of the pari- 
etal fontanelle ai*e not unusual. 

6. Although the parietal fontanelle is usually located at the level 
of the parietal eminences, it may occur at any place along the inter- 
parietal portion of the sagittal suture. 

7. Certain of the parietal fontanelles probably have their origin 
from duplications of the parietal ossification centers, but we think 
that a number are formed from posterior extensions of the great or 
frontal fontanelle. A few parietal fontanelles may arise from anterior 
extension of the occipital fontanelle. 
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A STUDY OF THE INFANT’S BIRTH- WEIGHT AND THE 
MOTHER’S GAIN DURING PREGNANCY* 

By J. Morris Slemons, M.D., and Robert H. Fagan, M.D. 

Los Angeles, Calif. 

A GROWING tendency to emphasize the value of competent medical 
supervision during pregnancy finds full justification in the excel- 
lent results thus obtained, as compared with the less satisfactory out- 
come when this period has been treated indifferently, or neglected al- 
together. Indeed, familiar studies from many sources uniformly 
confirm the benefits of “prenatal care” which merely means suitable 
directions for the maintenance of health and periodic observations to 
detect promptly the signs and the symptoms of approaching complica- 
tions. Some of these complications relate to autointoxication arising 
from disordered metabolism and from that standpoint, everyone 
agrees, the prospective mother should receive specific advice regarding 
her diet. Beyond this, however, it is still a question whether the diet 
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to be used in pregnancy merits attention/ Some obstetricians regard 
the appetite as a trustworthy guide ; others advise their patients to 
eat much less than they would naturally enjoy. The latter group 
believes that some relationship exists between the mother’s consumption 
of food and the weight of her baby at birth. And, a baby of moderate 
size, they insist, favors the mother’s welfare sufficiently to justify mod- 
eration in her diet. 

Of course, nothing is more characteristic of pregnancy than the fact 
that it is a period of growth. The germ cells contributed by the parents 
contain an exquisitely small amount of material; after fertilization, 
normal progress requires the acquisition of suitable amounts of the food- 
stuffs. In oviparous animals the supply of nutriment for the develop- 
ment of the embryo has been stored in the egg and the quantity of 
material, thus provided, may not be subsequently changed. In the 
case of mammals, however, the material for embryonic development 
passes gradually and continually from the mother throughout gesta- 
tion. Not unlikely with this arrangement, the maternal supply of 
nutriment may be influenced by conditions that affect her from time 
to time during this period. On theoretic grounds, at least, when the 
mother has been favored with respect to good health, sedentary habits 
and a plentiful supply of food a larger fetus would be expected than 
if the opposite conditions prevailed. Contrasts of this kind have ac- 
tually been observed by physicians who practice among the well-to-do 
and who also give their services to clinics provided for the poor. 

When life was simpler, perhaps, the proper diet during pregnancy 
was safely left to the mother’s appetite. Now, unfavorable influences 
have come into play, influences which in our own country at least in- 
clude the temptations of the soda fountain and the sweet shop. What- 
ever the correct explanation for the current situation, it is desirable at 
present that the directions given for the maintenance of health during 
pregnancy should include definite advice relative both to the kind of 
food and the quantity of it that is wholesome. It is impractical, of 
course, to control rigidly the diet of the average obstetric patient, as 
is done for example in cases of diabetes, for it is neither necessary 
nor desirable in uncomplicated pregnancy to restrict the diet unduly. 
If the gain in weight is observed systematically through the course of 
pregnancy, the food-consumption may be fairly regulated. The use 
of the scales, -always of'the greatest interest to the patient, frequently 
serves more effectively to secure her cooperation toward a proper way 
of living than do the routine examination of the urine and the regular 
observation of the blood pressure. Thus, watchfulness of the weight 
during pregnancy becomes of the very first importance; there is, in 
fact, no more helpful feature of the routine conference which should 
be held never less than once a month from early pregnancy until full 
term is reached. 
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It is a matter of common experience that patients who take on weight 
excessively during pregnancy are prone to difficult labors. Generally, 
this result is attributable to overgrowth of the fetus and in such cir- 
cumstances the hazai’d for the baby also becomes appreciably greater. 
Some method of control here would serve to simplify the problems of 
parturition and naturally this has been sought from time to time, most 
frequently by one modification or another of the mother’s diet. The 
results ate difficult to interpret for various reasons, but chiefly because 
one seldom knows whether the diet prescribed has been conscientiously 
followed. Obviouslj r , then, it is hazardous to advocate a specific diet 
and we would make it clear that we do not do so. It is not unlikely 
that similar results would follow. the use of some menu, other than tlie 
one w r e have employed. What we desire to emphasize is merely that 
care be taken to prevent the gaining of too much weight. 

The normal increase of weight during pregnancy attributable to the 
product of conception amounts approximately to 12 pounds, distributed 
as follows: the fetus 7 pounds, the placenta l 1 /*? pounds, the amniotic 
fluid 1% pounds, the uterus 2 pounds. Inevitably, too, the mother’s 
blood increases in quantity, her breasts enlarge and her tissues become 
more or less edematous; together these factors probably amount to 3 
pounds. On this basis, pregnancy maj^ be said normally to cause a total 
gain of approximately 15 pounds. If the gain be held to this point, 
the mother’s body later, when the involution phenomena of the puer- 
perium are completed, will return to its accustomed weight. In cases 
where there is a small gain, no gain at all, or an actual loss, it is certain 
that the mother’s own tissues supply the fetus with more or less of the 
material normally provided by her food. On the other hand, if the 
gain during pregnancy be excessive it can mean only that the mother’s 
body has increased its reserve, specifically fat, which not infrequently 
proves a source of dissatisfaction to the owner. This fact, fully ap- 
preciated by the laity, places in the hands of the obstetrician a potent 
argument which will influence his clientele to avoid gaining weight 
unnecessarily. 

With only occasional exceptions the fluctuations of the weight dur- 
ing pregnancy have a definite trend and are productive of a character- 
istic curve. Typically, there is a drop of several pounds during the 
first two months which is followed by a period of stationary weight, 
or of slight increase, for two or three months more. Then, just about 
the time of quickening, a sense of well-being is experienced with 
hearty appetite and good digestion. Therefore, the last four to five 
months of pregnancy are attended with a rapid and consistent growth 
accurately reflected by the scales. The latter half of pregnancy is 
the time when excessive gains are likely to occur and watchfulness 
becomes indispensable. The appetite, as has been said, proves an un- 
trustworthy guide. Neither will previous experience with a given 
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menu that served to keep the individual at a constant weight be use- 
ful, for during pregnancy the body handles food more economically. 
A diet adequate to meet precisely all the bodily needs and preserve 
the weight in equilibrium beforehand will not only be ample for the 
needs of pregnancy but will actually cause the gain just described as 
characteristic of the latter months. 

In the directions given patients regarding their diet, after recom- 
mending a generous amount of water we find it helpful to stress the 
benefit of eating frequently and not taking a heavy meal at any time. 
For obvious reasons, we recommend the elimination from the diet of 
candy, cake, pastry, pie and other rich desserts. Milk may be taken 
at will in the early months and of course it proves indispensable in 
the latter months should a toxemia arise. But, for normal eases. 
during the period of notable growth, milk, as a beverage, is too fat- 
tening. Consequently, after quickening is experienced our patients 
are advised not to di*ink milk. As a routine for the latter half of 
pregnancy, the diet is ai-ranged as follows.- 

Breakfast: Coffee or tea with toast and very little butter. 

Mid-morning: A cereal with milk, no cream. 

Luncheon: Bread with an egg, or soUp, or salad. 

Mid-afternoon: Orange juice, tea, or bouillon and crackers. 

Dinner: One chop or the equivalent of some other meat; two vegetables, in 
moderate quantity and without a second helping; a simple dessert, preferably fruit. 

The diet, just outlined, represents approximately 2000 calories and 
meets the physiologic requirements of the average patient. There are 
exceptional cases, of course, which benefit by different directions, but 
the underlying principle of having food frequently though always in 
small quantity has been adhered to consistently. As a matter of ex- 
perience, we know the menu described contains ample vitamines and 
calcium, two dietary factors that now give the pediatrician some 
anxiety lest a defective antenatal' regime become responsible for some 
of the nutritional disorders of infancy. 

Now, as would be expected, uniform results have not been obtained. 
As far as possible, the diet has been made a constant factor but human 
frailty had to be contended with not infrequently, and none of the pa- 
tients. we believe, would have succeeded in regulating the diet prop- 
erly unless definite appointments had been given them for observing 
the weight, as well as other phenomena, and for the discussion of 
pertinent problems. Among the 500 consecutive cases studied a few 
individuals, already overweight, who accepted the opportunity to diet 
conscientiously, succeeded in avoiding any gain whatever during preg- 
nancy; rarely they' accomplished a slight loss. For the entire series the 
average gain in the mother’s weight was Ifd/e pounds and the average 
weight of the infant 7*4 pounds. 
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The material collected may be analyzed from various standpoints, but 
for the present purpose, no criterion of classification seems more logical 
than the infant’s weight at birth. On this basis six groups have 
been established. (1) The fetal weight was between 5 and 6 pounds 
in 34 cases. (2) Between 6 and 7 pounds in 132 eases. (3) Between 7 
and 8 pounds in 205 cases. (4) Between 8 and 9 pounds in 107 cases. 
(5) Between 9 and 10 pounds in 19 eases. (6) Over 10 pounds in 3 
eases. The heaviest baby weighed ten pounds, one-half ounce. There 
were two other members of the “over-10-pound-group” but these were 
cases of twins, in one of which the combined weights amounted to 12 
pounds, 6 ounces and in the other to 12 pounds, 5 ounces. 


WEIGHT 

INFANT 

OF 

NUMBER OF 
CASES 

PER CENT 

OF SERIES 

AVERAGE GAIN 

OF MOTHER 

5 to 6 pounds 

34 

6.8% 

11 pounds 

6 to 7 

( C 

132 

26.4% 

14 “ 

7 to 8 

( ( 

205 

41.0% 

17 “ 

8 to 9 

( < 

107 

21.4% 

10 “ 

9 to 10 

( l 

19 

3.8% 

24 “ 

Over 10 

c c 

3 

0.6% 

26 “ 


In roundly 90 per cent of the series (444 cases) the weight of the 
baby fell between 6 and 9 pounds. This incidence implies that scrawny 
babies, sometimes a bug-a-boo with faint-hearted converts to the prin- 
ciple of maternal diet-control, are rarely to be expected. Moreover, 
this view is confirmed by the fact that there was only a small group, 
namely 34 cases (6.8 per cent), in which the infant’s weight fell below 
6 pounds. On the other hand, and of greater practical moment, the 
effectiveness of recommending a restricted diet is exemplified by the 
number of cases in which the baby-weight exceeded 9 pounds ; of these 
there were 20, or 3.8 per cent of the series. The infrequency of large 
babies, impressive as it is, requires a word of comment. In some in- 
stances the etiologic factor may have been a pregnancy prolonged some- 
what beyond term; but ordinarily lax cooperation on the part of the 
patient was responsible, for reference to their records generally dis- 
closed their admission that they were overeating. 

As one would expect, there has been considerable variation in the 
weight gained by different individuals. In exceptional cases, as has been 
said, there was no gain at all or even a slight loss. Not a few patients 
were able to hold the gain at 15 pounds; estimated as the weight at- 
tributable to the pregnancy itself. But more often this ideal was 
exceeded, occasionally by as much as two or three times ; and in one 
instance a gain of 54 y 2 pounds in the mother was associated with a 
weight of 9% pounds on the part of the baby. 

The relationship between the mother’s gain and the baby’s weight 
stands out clearly when the cases are tabulated. Thus, the average 
gain in the weight of - the mother was as follows : 11 pounds, when 
the baby weighed from 5 to 6 pounds; 14 pounds, when the baby 
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weighed from 6 to 7 ; 17 pounds, when the baby weighed from 7 to 8 ; 
18 pounds, when the baby weighed from 8 to 9 ; 24 pounds, when the 
baby weighed from 9 to 10; and 26 pounds, when the baby weighed 
- ov er 10 pounds. In general, then, the weights of the babies at term 
parallel the gains of the mothers. Exceptions to the rule, however, are 
encountered. Our records include instances in which the baby has 
been large though the mother’s gain was relatively small; on the other 
hand, an excessive gain in the mother has occasionally been associated 
with the birth of an infant of normal size. 

“May the baby’s weight be accurately regulated by the mother’s 
diet?’’ To this question the answer is distinctly “No.” Besides the 
quality and the quantity of the food the mother consumes, there are 
other nutritional factors in the problem, those, for example, pertaining 
to the utilization of food in the body. This does not signify that it is 
useless to employ the measures at hand merely because they are im- 
perfect and fail to control the situation completely. Rather, it is ad- 
visable to stress the importance of diet-control during pregnancy, be- 
cause this method represents the only one at command for influencing 
the size of the fetus. 

To recapitulate, the review of this series of cases indicates that diet- 
control, often accepted hesitatingly and practiced imperfectly by the 
average patient, does not place in our hands a method of determining 
precisely what the size of the fetus shall be ; but in general it does 
serve to prevent overgrowth of the fetus. This lessens the hazard of 
birth-injuries both to the mother and to the infant. Additional bene- 
fits, obviously relate to the prevention of maternal toxemias and also 
to a more satisfactory restoration of the mother’s body to its accus- 
tomed weight prior to pregnancy. The average gain of the mother, 

1 6 Y 2 pounds for the whole series, and the average birth-weight of the 
infant, iy± pounds, represent normal values. For this reason, we con- 
clude that with a few exceptions our efforts to regulate the diet have 
been successful and that our patients have benefited through ad- 
herence to a regime which served toward maintaining the natural 
course of pregnancy. 

819 Pacific Mutual Building. 



LIVER EXTRACT IN THE TOXEMIAS OF PREGNANCY 

Preliminary Report of Fifty Cases 

By Harold A. Miller, M.D., and D. B. Martinez, M.D. 

Pittsburgh, Pa. 

(From the Department of Obstetrics, University of Pittsburgh) 

T HE liver extract used in these observations was first prepared by 
Dr. Ralph II. Major 1 for use in cases of hypertension. The extract 
is practically free of histamine and produces no contractions in the 
uteri of virgin guinea pigs. Stoland 2 has found that liver extract per 
se does not produce uterine contractions. The drug has been shown 
by Major, 1 MacDonald 3 and James, Laughton and Macallum 4 to have 
a depressor action. In this series of cases we are led to think that 
it has in addition a detoxicating property in toxemias of pregnancy. 

We first began this work bj r using the drug in cases of high blood 
pressure and- the results in these cases suggested its use in toxemias 
of pregnancy with hypertension. 

We have used the liver extract in a series of Jifty cases. Seven 
were cases of eclampsia, which will be described later in this report 
and forty-three were eases of preeclamptic toxemia. We eliminated 
from this series nineteen cases (all living at present) presenting 
systolic pressures between 140 mm. and 145 mm. These presented 
additional symptoms, but lacked the symptom complex necessary to 
universally class them as true toxemias. 

The cases reported represent consecutive cases treated at the Eliza- 
beth Steel Magee Hospital, the University Maternity Dispensary and 
the Presbyterian Hospital of Pittsburgh, from October 1, 1926, to 
March 1, 1927. 

In reviewing the literature of the past we find varying classifica- 
tions of toxemias, none of which present clear cut lines of demarca- 
tion and for the present it would seem best to use the general term 
“toxemia” designating in addition the organ or organs bearing the- 
brunt of the unknown toxin. 

We have considered as evidence of toxemia the following findings, 
listed in the order of their importance. 

1. Systolic blood pressure 145 mm. or above. 

2. Albumin, casts or botli in urine. 

3. Headaches with sudden onset. 

4. Epigastric pain. 

5. Edema (of toxic origin). 

G. Diminished urinary output. 

7. Ocular symptoms. 

8. Eyeground findings. 

9. Nervous irritability. 

10, Abnormal blood chemistry findings of little aid unless 
accompanied by symptoms. 
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In our total series, there were eleven cases of nephritis. Three gave 
definite known history of past- nephritis and eight the kidney findings 
and history suggested a preeonceptional nephritis. In this group re- 
sults were not entirely satisfactory. The remaining (thirty-nine) 
cases responded promptly to the treatment with liver extract hut re- 
missions occurred whenever it was given in quantities below the neu- 
tralizing dose, suggesting to us the possible failure of the detoxicating 
function of the liver in this group. In these eases a drop in blood 
pressure always occurred, in some instances as much as T5 mm. in a 
few hours. In no case have we failed to keep the pressure down by 
the injections, given- daily for a few days, then semiweekly and ulti- 
mately weekly. 

The dose varied with the individual case. In the active eclamptic 
the extract was given intravenously in doses often of 20 c.c. every 
fifteen to thirty minutes depending on the drop in blood pressure and 
the state of coma of the individual. We have given as much as 185 
c.c. in the first eighteen-hour period. In the mild or moderately severe 
cases intramuscular injections were used. No ill effects from the ex- 
tract were noted. 

Liver extract was the only drug used in the treatment of this series 
except where specifically mentioned in the report of the individual case. 

We did not restrict diet or activities excepting in those who showed 
a blood pressure over 180 mm. In this class a partial or complete 
rest in bed was required ; hot packs and liydrogogue cathartics were 
not used. Liquid petrolatum was the only medication allowed for 
constipation. 

The rapid abatement of the symptoms is noteworthy. Headaches, 
dizziness, spots before the eyes, epigastric pain, rapid pulse, nervous- 
ness and coma disappeared in the course of a few hours. The edema 
of the' extremities and face disappeared in a few days and did not 
return as long as adequate dosage was given. The urinary output 
increased, the albumin decreased in amount and in some cases dis- 
appeared entirely. Casts usually disappeared before the albumin. 
Blood chemistry gradually improved. 

Three cases with a definite past history of nephritis did not respond 
to treatment with liver extract. These cases were put on the routine 
salt-poor, low-protein diet with magnesium sulphate daily in addition 
to liver extract. No improvement occurred until after delivery. Their 
systolic blood pressures were 242 mm., 224 mm., and 196 mm., respec- 
tively. The eyegrounds in these cases showed definite albuminuric 
retinitis; the urine contained large quantities of albumin and casts. 
The blood nonprotein nitrogen was above normal. The other eight , 
suspected nephritic cases responded only fairly well, blood pressures 
showed moderate improvement and albumin diminished slightly. 
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Other symptoms as headache, dizziness, ocular symptoms and edema 
disappeared. 

The eyegrounds were examined by Dr. W. W. Blair. Positive find- 
ings were present in the nephritic cases mentioned above. Where be- 
ginning edema of the fundi occurred, the results were delayed. Where 
albuminuric retinitis was present no improvement was seen. Normal 
fundi were found in the nonnephritis cases, and here the results were 
rapid and uniformly good. 

Blood chemistry, while routinely made, and in most cases repeated, 
has not as yet furnished us with an index as to the severity of the 
condition, nor has it enabled us to predict the rapidity of improvement. 

In the past we accepted certain evidence of toxemia as an indica- 
tion for the induction of labor or even cesarean section. The present 
consecutive series are all continuing their pregnancies, free from toxic 
symptoms and with normal blood pressures or have gone into labor spon- 
taneously and have been delivered. 

Case 1. — Mrs. O. S., a negress, aged 19, para ii, gestation forty ■weeks, entered 
the Magee Hospital, December 28, 1926. At the prenatal visits the systolic pressure 
did not exceed 124 mm. The urine was negative for casts and albumin. No toxic 
symptoms were present. On admission to the hospital patient complained of a 
violent headache, epigastric pain, and pain over the uterus. On inspection patient 
seemed lethargic and listless. There was very slight edema present over face, 
hands and lower extremities. The blood pressure was 186/134 mm., pulse 120, 
temperature 99.4° P. The eyegrounds were negative. At 8 a.m. the patient had 
a typical eclamptic convulsion lasting five minutes; 10 c.c. of liver extract were 
given intravenously and repeated every half hour for nine doses. There were three 
typical eclamptic convulsions at intervals of thirty to forty minutes. The blood 
pressure dropped to 144/108 mm. The patient was perfectly rational five hours 
after the first convulsion with a corresponding improvement in all other symptoms. 

This patient had a partial premature separation of the placenta and the fetus 
was stillborn, birth occurring spontaneously four hours after the first convulsion. 
The urine became albumin- and cast-free within one week and the blood pressure 
remained around 120 mm. No treatment except liver extract was used in this case. 

Case 2. — Mrs. E. J., a negress, aged 16, primipaia, gestation thirty-six weeks, 
entered Magee Hospital January 6, 1927 at 8 a.m. with a history of awakening 
at 3 a.m. with a terrific headache followed immediately by convulsions. Her mother 
stated she had between fifteen and twenty convulsions before admission. On 
admission the patient was in semicomatose delirious state with slight edema of the 
lower extremities, blood pressure 168/90 mm., pulse 140, temperature 102.2°. The 
bladder contained ten ounces of turbid urine, with six grams of albumin and a 
moderate amount of casts. The patient had three convulsions after admission. A 
total of 85 c.c. of liver extract were given intravenously in 10 c.c. and 15 c.c. doses 
at half-hour intervals between 9 a.m. and 2 p.m. Patient became conscious, output 
of urine increased to two ounces per hour and the symptoms seemed to have 
cleared up. The blood pressure dropped to 138/84 mm., free of symptoms until 
8 p.m. when the blood pressure rose to 166/90 mm. and the patient had another 
convulsion. Then 20 c.c. of the extract were given intravenously, the blood pressure 
dropped to 148/90 mm., no more convulsions occurred. 

On January 7, 1927 patient was delivered spontaneously at 4 a.m., the fetus 
dying twenty -four hours later in convulsions (autopsy showed nothing of note in 
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liver, brain, etc.). Patient seemed to be rather irrational at times and finally 
developed a toxic psychosis. When she left the hospital the urine was free of 
albumin and casts and the blood pressure within normal limits. 

This was the second eclamptic treated and we now feel it would have been well' 
to have continued active treatment and if possible prevented the recurrent con- 
vulsion. 

Case 3. Mrs. W. W., white, primipara, aged 28, gestation twenty-six weeks, 
entered the Presbyterian Ilospital January 9, 1927, 9 p.jr. in deep coma. Patient 
had complained of intense headache and epigastric pain on morning of admittance, 
first convulsion occurred at her home at 3 p.u. followed by three more. She was 
then sent to the hospital by her physician and had one convulsion in the ambulance, 
and another on admission. The eyegrounds were negative. Patient had not voided 
for twelve hours previous to admission and bladder contained 240 c.c. of reddish 
black urine, containing sixteen grams of albumin and there was a large quantity of 
red blood cells and casts present. Slight edema of the hands, face and lower 
extremities was present. Pulse irregular and around 140, blood pressure 196/130 
mm., respirations of Cheyne-Stokes type and cyanosis was present. Twenty c.c. of 
the extract were given intravenously and 10 c.c. every fifteen to thirty minutes 
thereafter, a total of 135 c.c. in twelve hours. The patient’s mind cleared up 
six hours after treatment urns started. The kidney secretion rose to a total of 
2430 c.c. during the first twenty-four hours in the hospital. Pluids were taken by 
mouth and her condition greatly improved; blood pressure dropped to 128/74 mm. 
■within twelve hours; urine became negative for albumin and casts eight days after 
treatment was started, blood pressure remaining around 120/70 mm. 

Petal life continued for eighteen days after which heart sounds were not heard 
and she was delivered of a macerated fetus Pebruary 12, 1927. Less than one-third 
of the placenta was functioning, the remaining portion having been occluded by 
infarcts. 

Case 4. — Mrs. W. F. , a white primipara, aged 21, gestation thirty-eight 
weeks, entered Magee Hospital January 24, 1927 in labor. Patient first appeared 
at Clinic on January 19, 1927 with a blood pressure of 132/90 mm. when urine 
was free of casts and albumin. The patient was delivered spontaneously after a 
seven hour and fifty minute labor, January 25. In the afternoon she developed an 
intenso headache, but did not report it until after her sight became blurred. Blood 
pressure at this time was 196/98 mm. Pifteen c.c. of liver extract were given 
intravenously. Blood pressure then dropped to 124/76 mm., but forty-five minutes 
later she had a typical eclamptic convulsion. The urine contained four grams of 
albumin and many granular casts, pulse 144, temperature 100.4°. The blood pressure 
during the next twenty-four hours varied from 104/48 mm. to 130/74 mm., it being 
controlled by 185 c.c. of the extract’ during that period, given intravenously in 
10 c.c. to 20 cc. doses. The patient had eighteen typical eclamptic convulsions, 
the last occurring January 26. Patient began to take fluids by mouth two hours 
later and during the next twenty-four hours 6400 c.c. of water were taken with 
an output of 6325 c.c. The blood pressure remained around 128/70 mm. On 
January 26th at 9 a.m. and 6 p.n., morphine sulphate gr. % was given. 

Case 5. — A para i, aged 21, gestation thirty-eight weeks. At prenatal clinic 
patient was symptomless, klood pressure not exceeding 118/76 mm. Urine was free 
of albumin and casts. Entered hospital February 15, 3927 in labor, complaining 
of headache. Just before delivery of head, patient had an eclamptic convulsion; 
blood pressure was 142/106 mm. Half hour later blood pressure was 168/104 mm. 
Second convulsion occurred, an initial dose of £0 c.c. liver extract was given intra- 
venously, Two more commlsions occurred at intervals of thirty minutes. In- 
travenous injections of 10 c.c. to 15 c.c. were given every fifteen to thirty minutes 
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until blood pressure and symptoms improved. Intervals of injections then increased. 
A total of 115 c.c. used during the first twelve hour period. The urine contained 
eight grams of albumin, casts and red blood cells. The cyegrounds were negative, 
temperature after first convulsion 101°, pulse 122. The blood pressure dropped to 
around 132/80 mm., consciousness was regained in four hours, urine contained less 
albumin and in ten days was free of casts and contained only a trace of albumin. 

Case 6. — Para v, aged 27, gestation forty weeks or more, entered Magee Hos- 
pital February 18, 1927. During prenatal care she presented no toxic symptoms, 
blood pressure did not exceed 115/68 mm. and urine was free of albumin and 
casts. Entered the hospital, having carried the fetus beyond the expected date of 
deliver}', with edema of feet, blood pressure 134/74 mm., no other symptoms. 
February 24 (six days later), patient reported she had a severe headache and 
slight epigastric pain all night. At 7:30 a.m. she had an eclamptic convulsion. 
Blood pressure then was 158/120 mm. While taking blood chemistry another con- 
vulsion occurred. Twenty c.c. of liver extract were given. The blood pressure 
dropped to 128/110 mm., after which it varied from 110 mm. to 128 mm. During the 
twenty-four hours following the first convulsion a total of 115 c.c. liver extract were 
given in divided doses. Patient went into labor the following day and was delivered 
of a living child weighing 5040 grams, low forceps being necessary, no anesthetic. 
Urine contained six grams of albumin, casts and red blood cells. Four days later 
the urine was free of casts and contained only a trace of albumin. Temperature 
99°, pulse 100, eyegrounds negative during convulsions. Morphine sulphate gr. 14 
given immediately after the first convulsion. 

Case 7. — Mrs. E. P., white primipara, aged IS, gestation thirty-eight weeks. 
On February 20, 1927 patient presented generalized edema, dyspnea, blood pres- 
sure 174/106 mm., pulse 120, temperature 98.4°, aortic and mitral insufficiency 
with cardiac decompensation recorded. Symptoms became more pronounced the 
following two days and at 10:15 P.M. February 22 a convulsion was recorded. 
Blood pressure 198/0 mm. at 2:20 A.M-, February 23rd. Morphine sulphate gr. % 
was given, the membranes were ruptured by the attending physician to induce labor 
and patient was delivered under ether anesthesia, by low forceps, at 10:18 A.M., 
February 23. Urine during this time boiled solid with albumin and contained casts. 
After delivery blood pressure was 126/0 mm. and she presented a picture of shock. 
February 24 patient was delirious, blood pressure 188/58 mm., urinary output 
for preceding twenty-four hours 700 c.c., edema increasing, patient- in a mild 
semicomatose condition. February 25 a convulsion occurred at 10:20 a.m. Patient 
sunk into a deep coma, blood pressure above 300/0 mm., axillary temperature 105.6°, 
pulse 140, Cheyne-Stokes respiration. One hour and forty -live minutes later without 
treatment blood pressure dropped to 114/0 mm. February 25 at 1:30 p.ar. we saw 
patient for first time and expressed the opinion she was in a moribund condition 
and hopeless regardless of the treatment used. We did, however, give her 30 c.c. 
of liver extract and blood pressure remained around 80 mm. until death at 5:30 p.u. 
the same day. 

SUMMARY 

1. Cases of known or suspected preconceptional nephritis were only 
symptomatically improved after using liver extract. 

2. Convulsions did not occur in any treated preeclamptic cases. 

3. Improvement always occurred except in the preconceptional neph- 
ritic eases. 

4. No mortality in this consecutive series except Case No. 7. 
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5. Eclamptics must be under constant observation and the drug 
given in doses sufficient to neutralize the toxin present in the in- 
dividual. 

This preliminary report is made with the view of calling this treat- 
ment to the attention of our fellow workers, hoping thereby to stimu- 
late the early use of the extract in a large number of cases and per- 
mitting an ultimate appraisement of its value. 

R. H. Major and -T. M. Singleton of the University of Kansas, re- 
ported to us that they had used liver extract in three cases of toxemia 
of pregnancy before we started our work. 

We wish to gratefully acknowledge the full cooperation and as- 
sistance of Di*. W. W. Blair, Ophthalmologist, Drs. M. Cohen and 
Arthur Thomas of the Pathological Department, and the house staff 
of the Magee Hospital as well as the hospital management. 

Eli Lilly & Company, Indianapolis, have furnished us with their product of liver 
extract (Heparmone) for use in this scries in quantities and at such times as 
requested. For this cooperation we are greatly indebted. 
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VAGINAL STERILIZATION, WITH OR WITHOUT VAGINAL 

HYSTEROTOMY 

By Frederick C. Irving, M.D., Boston, Mass. 

(From the Department of Obstetrics, Harvard Medical School ) 

T HE welfare of certain patients requires that they should not be 
subjected to the perils of future pregnancies. Such women are 
those suffering from nephritis, cardiac disease where compensation 
previously has failed, and active pulmonary tuberculosis. If these 
individuals should come under observation when an early pregnancy 
is in progress it is equally advisable that their uteri should be emp- 
tied at the same time that sterilization is effected. 

The method heretofore employed in our clinic and by many Amer- 
ican operators lias been to open the abdomen, incise the uterus, evae- 




Fig. 1. — The labia minora, if redundant, 
are sutured to the skin, thus keeping them 
out of the way. The anterior vaginal wall is 
opened by the conventional Inverted T in- 
cision used in vaginal cesarean section. 


Fig. 2. — Tiie two triangular flaps of vag- 
inal wall formed by the inverted T in- 
cision are new reflected- outward- -exposing 
the bladder. 



Fig. 3.— The bladder has been separated 
from the lower uterine segment by scissors 
and gauze dissection and is held up out of 
the way by a long bladed vaginal retractor. 
The uterovesical fold of peritoneum has been 
identified and opened by a transverse in- 
cision. exposing the lower portion of the 
anterior surface of the uterus which has 
been grasped with a double tenaculum for- 
ceps. 


Fig. 4. — The French hooks previ- 
ously applied to the anterior lip of the 
cervix have been removed and the cer- 
vix replaced in the depths of the va- 
gina so that the fundus of the uterus 
may be drawn forward through the 
peritoneal incision. The fundus of 
the uterus is delivered by traction on 
the tenaculum forceps, which are 
placed one above the other in succes- 
sive bites as more and more of the 
uterus appears in view. 
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Pig. 7. 



PiK. G. 


Pig. 5. — The anterior suiface or 
the uterus is incised longitudinally and 
the ovum removed either by the lingo 
or by a large blunt curette.* 

Fig. G. — The uterine incision is now 
closed in Jayeis with chromic catgut. 
The deepest layer is continuous, the 
next, which embrace 1 - the bulk of the 
museularis, interrupted, and the final, 
or peritoneal, stitch is of the overlap- 
ping continuous variety. 

Pig. 7. — The operator now proceeds 
to sterilize the patient by the method 
I have devised foi the abdominal 
route. One cornu of the uterus is 
drawn into view'. Both tube and 
round ligament are identified. Tin 
tube Is doubly ligated with chromic 
catgut about 1% inches from its 
uterine insertion and divided between 
the ligatures. The proximal end is 
dissected free from its mesosalpinx 
with a sharp knife, keeping close to 
the tube to avoid bleeding. The loop 
of a double suture armed with either 
a straight or a round needle is slipped 
over the free proximal end of the 
tube. The tube Is now transfixed with 
the needle proximal to the loop, thus 
forming a slip noose. A small Inci- 
sion is made anterior) v in the uterine 
serosa at tire base of the tube. 


•Incision of the anterior wall of the uterus above the cervix may be carried out 
readily as late as the end of the third month of pregnancy. Beyond this date the 
uterus is best emptied by the classical vaginal cesarean action h< fore promt dim; to 
sterilization. According to Kakuschkln the advantage of the supracervical section 
is that the integrity of the cervix is not destroyed and healing Is ther* for< more 
satisfactory. 


IRVING : VAGINAL STERILIZATION J -Id 

uate its contents, suture it and sterilize the patient by some operation 
upon the tubes. This procedure is not technically difficult but it 
carries with it the disadvantages inherent in all laparotomies. 

It has seemed to me that with multiparae in whom the pelvic 
supports were well relaxed, the same results could be obtained by 
operating through the vagina provided that pregnancy had not ad- 
vanced far enough to make the operation unduly difficult. The 
advantage to be thus derived lies in an increased smoothness of 


Fig. 8. — A pocket is made m the uterine 
musculai'is by spreading- a pointed hemostat. 
The needle carrying the double suture to which 
the tube has been attached by the slip noose is 
passed through the pocket and brought out on 
the surface of the uterus about an inch dis- 
tant. 

By spreading the mouth of the pocket with 
the hemostat and by traction on the double 
suture the proximal end of the tube is buried 
in the uterine muscularis. 


Fig. 9. — One strand of the double 
suture is cut and the needle which now 
carries the other strand is passed through 
the uterine surface at right angles to the 
direction of the double suture. The two 
ends of the double suture are now tied, 
thus anchoring the end of the tube in 
the pocket. 

The cut end of the distal portion of 
the tube may be buried in the mesosal- 
pinx with a running suture or it may be 
left unburied if this part of the operation 
presents any difficulty. 


convalescence. The same absence of pain, vomiting and distention 
that one expects after the Watkins- Wertheim interposition operation 
has characterized the recoveries of the four patients upon whom the 
writer has recently operated by this method. On the other hand, 
there is no doubt that the vaginal method is more difficult than the 
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abdominal, although this should not be a valid objection to a com- 
petent operator if thereby the patient’s comfort is increased. 

The essentials for the operation are: 

1. The patient should be a inultipai*a in whom the pelvic supports 
are well relaxed. 

2. The uterus should be freely movable and easily drawn down. 
A previous suspension or fixation or the presence of adhesions limit- 
ing the mobility of the uterus are contraindications. 



Fig. 10. — The mouth of the pocket is 
closed "with a flgure-of-eight suture. The 
other cornu is drawn into view and the 
same procedure repeated on the other 
tube. 



Fig. 11. — The poition of the uterus 
that has been delivered is returned to 
the peritoneal cavity. The incision In the 
uterovcsical fold is not sutured as its 
closure is likely to prevent the escape of 
blood from the sites of operation on the 
uterus. A drain is placed to the uterus 
through the peritoneal opening to pre- 
\ent Uie formation of a hematoma and is 
t emoved at the end of fortv-eight hours 
if conditions are satisfactory. A cigar- 
ette wick is more easily removed than 
one of gauze alone. The vaginal Incisions 
aie closed to the drain with interrupted 
sutme». 


3. If the patient is pregnant she should not have passed the fourth 
month of gestation. I have emptied by classical anterior vaginal hys- 
terotomy the uterus of a woman who was five months pregnant and 
sterilized her with considerable difficulty per vaf/inam. In my opinion 
patients who have passed the fourth month are best, operated on 
abdominally. 
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111 all four cases sterilization was effected by doubly ligating the 
tubes and burying tlieir proximal ends in the uterine musculature 
according to the method I devised and now employed in the Boston 
Lying-in Hospital for abdominal sterilization. One patient was as- 
sumed not to be pregnant, but her uterus was curetted as a precau-- 
tionary measure and she was sterilized by vagina. Another was five 
months pregnant. Her uterus was emptied by vaginal cesarean sec- 
tion as noted above and sterilization done by vagina. The other two 
were two and three months pregnant. Their uteri were partially de- 
livered after section of the uterovesieal fold of peritoneum and were 
emptied by longitudinal incision of the anterior surface above the 
cervix as advocated by Kakuschkin. 

The indication for operation in all four cases was chronic nephritis. 

One operation was done under gas-oxygen-ether; the other three 
under a combination of pantopon-scopolamine and sacral anesthesia 
with gas-oxygen when needed. The convalescences of all were normal 
and notably comfortable and the patients were allowed up on the 
tenth day. 

The legends accompanying the illustrations give the steps of the 
operation in detail. 

475 Commonwealth Avenue. 


CARCINOMA OF THE CERVIX IN A THIRTEEN- YEAR- 

OLD PATIENT 

By Adolph Bonner, M.D., Brooklyn, N. Y. 

(Alt ending Gynecologist, Jewish Hospital) 

C ARCINOMA of tlie cervix in women under twenty years of age is 
extremely i*are. Practically all such cases reported in the litera- 
ture were diagnosed when the disease was well advanced. In the 
writer’s opinion, the term “cancer age” and all that it conveys to the 
medical mind, is of inestimable value, if not interpreted too literally. 
The possibility of cervical carcinoma occurring in the first two decades 
of life should be borne in mind. The following case is reported because 
of the youth of the patient, there being only two authentic cases of 
cervical carcinoma reported in individuals younger than thirteen. 
Of secondary interest is the fact that the patient is a Jewess, it having 
been observed frequently in the literature that cervical carcinoma is 
relatively uncommon in Jewish women of all ages. 

R. M., age 13, American Jewess, school girl. Her family history was irrelevant. 
She had measles' and diphtheria in childhood. A tonsillectomy was performed at the 
age of six. In April, 1921, when nine years old, she was treated in the out-patient 
department of a New York hospital for “itching in the rectum/’ and difficulty in 
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starting the urinary flow. The diagnosis of “vulvitis traumatic’ ’ was made and 
the last progress note reported her condition improved. • No history of trauma was 
obtainable. The patient states, however, that she has had more or less indefinite 
symptoms of rectal itching and bladder disturbances for several years. 

Her first menstruation occurred in August, 1923, at the age of eleven; was 
scanty and of one day’s duration. Her next period was two months later, moderate 
flow, lasting eight days. Thereafter the periods occurred every ten to fourteen days, 
moderate in amount and associated with mild cramp-like pains in the left lower 
quadrant, these pains occurring on the second day of menstruation and lasting 
for a few hours. About November, 1924, a thick cream-colored foul vaginal dis- 
charge appeared, of sufficient profusion to necessitate the constant wearing of a 
napkin. This lcueorrhea continued up to the time the patient presented herself 
at my office. In January, 1925, she had a profuse vaginal hemorrhage causing her 
to faint. The vaginal bleeding continued for two weeks, during which time the 



Fig. I. — Low power. Showing atypical aland structures and irregular distribution 
of ceils in ttie cervical musculature. (x CO.) 

patient was in bed. After an interval of three weeks, a repetition of the profuse 
bleeding occurred and lasted for two and one-half weeks. This sequence of events 
was repeated, the “ hemorrhages ’’ ceasing spontaneously on each occasion. About 
March, 1925, she was given two deep roentgen exposures, with an interval of nine 
days, the exposures being directed over her spleen and flat bones. This did not 
influence the course of the bleeding. Shortly after this, in April, 1925, sho was 
admitted to a hospital where she was given two blood transfusions of 250 c.c. each, 
and was discharged twelve days after admission with the diagnosis ‘ ‘ ovarian 
dyscrasia.” Her hemoglobin, at this institution, was recorded ns 50 per cent on 
admission, and 75 per cent following her second transfusion. A vaginal examination 
was not made. 

The patient was admitted to the Jewish Hospital on June 9, 1925, about one 
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month after her discharge from the other institution, her bleeding having continued 
unchecked. Bleeding was the chief complaint on admission. 

Physical examination showed a well nourished, well developed girl, obviously 
anemic. She was mentally bright. Her general physical examination was essentially 
negative. Bectally, the cervix was definitely enlarged. The hymen was intact, but 
permitted introduction of the examining finger. A soft rounded mass was felt in 
place of the cervix, the size of a small orange, and occupying the entire vaginal 
vault. Inspection of this mass through a virgin speculum, showed a cauliflower type 
of growth, entirely replacing the cervix, pale in color, and giving the impression 
of a degenerating polyp. At one point there was an ulcerated area one centimeter 
in diameter. The growth was free of the vaginal wall, and the examining finger 
could be passed freely around it. The vaginal wall at the vault was slightly 
indurated, and yellowish gray in color. The uterus was not definitely outlined. No 
masses were felt abdominally. 



Fig 2. — High power. Showing the irregular cuboidal and polygonal cell outlines, 
granular cytoplasm and eccentric nuclei in various phases of mitotic activity. Many 
plasma and round cells are seen in the stroma, (x 350.) 

Blood pressure 10S/G0. Blood Wassermann negative. Urine negative. Hemo- 
globin 42 per cent (Dare). RBC 2600000. WBC 9600 with 72 j>er cent poly- 
morplionuclears. Bleeding time two and one-half minutes. Coagulation time seven 
minutes. X-ray examinations of the bones and lungs were negative. 

She was given a transfusion of 300 c.e. of whole blood before going to the 
operating room, June 17, 1925. Under gas and oxygen anesthesia, a cautery 
excision of the growth was performed, the entire infravaginal cervix being removed; 
25 millicuries of Radon (radium emanations), were inserted into the uterine cavity, 
and 5 Radon ‘'seeds,” one-half millicurie each, were buried at equidistant points 
in the cervical stump. The 25 millicurie Radon capsule was removed at the end 
of forty-five hours. 
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1. lie patient made an uneventful convalescence and was discharged in ten days. 
At this writing it is nineteen months since her operation and two years since the 
onset of her symptoms. The cervical stump is well healed, freely movable and no 
masses are felt. The patient has gained in weight and her metrorrhagia as well 
as her menstrual function has not reappeared. Following her operation Dr. Milton 
Wasch has continued to give her x-ray therapy. 

Pathologic Report by Dr. Lederer: Specimen consists of a portion of the cervix 
and several pieces of tissue. Gross: Several small pieces of tissue measuring 1 to 
2 cm. in size, present a similar appearance. The consistency is soft and very friable, 
and they are of a grayish-red color, being apparently papillomatous masses. 
Microscopic : Under low magnification (Fig. 1), the mass is seen to be composed of 
an abundant stroma in which there are scattered numerous gland-like structures. 



Fig. 3. — Low power. Showing area of cervix nearer to fundus less extensively 
involved. In the lymphatic spaces are seen islands of epithelial cells similar to those 
in Figs. 1 and 2 but more compactly arranged, (x CO.) 

In some places the stroma is relatively less, due to the presence of a diffuse distribu- 
tion of cells, similar to those which make up the tubules. Under high magnification 
(Fig. 2), the cells composing the tubular structures arc cuboidal and polygonal in 
shape. Tiiey vary in size considerably. The protoplasm is granular and tlio nucleus 
occupies an eccentric position. Many evidences, including mitosis, of active cell 
proliferation arc present. The appearance of these cells and their arrangement 
stamps them as being unquestionably epithelial in type. The stroma is composed 
of a compact fibrous tissue which contains a very large number of plasma and 
round cells, (Fig. 2). Cervix, Gross: Cervical tissue, firm in consistency, pinkish 
in color, presents a lobulated appearance. Microscopic: (Fig. 3), Normal except 
for the presence in the lymphatics of numerous islands of tissue similar to those 
described above. The arrangement, however, is more compact, ami is probably 
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due to the histologic structure of the cervical tissue. Iu some areas there is a 
pronounced plasma cell reaction. 

Diagnosis: Papillary adenocarcinoma of the cervix. 

Because of the rarity of carcinoma of the cervix at this age, the 
sections were submitted to Doctors Elise S. L’Esperance and James 
Ewing, who corroborated the diagnosis of adenocarcinoma. 

A careful search of the literature for cervical carcinoma in the 
young, revealed hut two authentic cases reported in subjects younger 
than thirteen. 

Ganghofer 10 in 1888, reported a case in a girl eight years old. Although the 
pathologic diagnosis has been questioned by later miters, it rvas probably a genuine 
case of carcinoma. The histologic diagnosis was corroborated by Professor Chiari 
of Prague. 

Glockner 14 in 1908, reported a case in a girl of seven, the diagnosis in this 
instance being confirmed by Eobert Meyer and Carl Buge. This was a case of 
adenocarcinoma. 

Engelliorn® mentions Bosenstein’s case in a child of two, and the report of this 
case bears the statement that the preparation of the specimen did not permit of a 
definite interpretation, but it was most probably a case of carcinosarcoma of the 
cervix. According to Engelhorn, Ganghofer ’s case is the youngest positive one 
proved by microscopic diagnosis. Engelliorn mentions Eipem, who reported a case 
of endothelioma of the cervix in a girl of thirteen from Halle’s Erauenklinik, the 
youngest case of malignancy in his series. Erankel’s case of carcinoma of the 
cervix in a girl of nineteen, microscopically diagnosed by Eckliardt, and Schauta’s 
case of malignant adenoma of the cervix in a girl of seventeen, are also cited by 
Engelhorn. Glatter’s ease aged seventeen and Beigel’s case aged nineteen do not 
present enough evidence to both Engelhorn and Schauta, to be classified as true 
carcinoma cases. 

Adams 1 in 1915, reported a case of glandular carcinoma of the uterus in a child 
aged two and one-half years. The pathologic committee of the Eoyal Society of 
Medicine, however, reporting on this specimen, called the growth a teratoma, not a 
carcinoma. 

Cragip^ and DeEouville 20 both reported cases of cervical carcinoma in eighteen- 
year-old patients. Cragin’s case was confirmed microscopically by Erancis Carter 
Wood. Peterson 1 ® mentions Wells’ case of adenocarcinoma at the level of the 
internal os in a married woman of eighteen. Peterson also cites his own case of 
carcinoma of the cervix in a married woman of twenty-one and six others between 
twenty and twenty-five years of age in a series of five hundred cases of uterine 
carcinoma. 

Eckliardt" in 1SS7, reported a case of cervix carcinoma in a nineteen-year-old 
woman. 

Tscliopp 21 in 1897, reported, a case of body carcinoma in a patient nineteen years 
old. 

Gayraud 11 up to 1911, had found three cases of uterine carcinoma in the first 
twenty years of life, those of Eckliardt, Tscliopp, and Ganghofer, which are cited 
above. Of these, Peterson says, “It is questionable if these cases are not in reality 
teratoma or sarcoma, not carcinoma.” 

Webster 22 gives Gusserow’s statistics. In 3471 cases, the latter found two. cases 
below the age of twenty, one at seventeen, the other at nineteen. He had 114 
cases between the ages of twenty and thirty. ' 

Koblanckic in a larger series numbering 6354 cases, found only the two cases 
mentioned by Gusserow below the age of twenty. 
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Little 1 ? in 1896, reported a case of carcinoma of the cervix in a girl of fourteen. 
No histologic examination of the specimen was made here. 

Darnallo in 1920, reported a case of adenocarcinoma of the cervix in an un- 
married colored girl of twenty who gave no history of any pregnancy or miscarriage. 

Gibson 13 in 1920, reported six cases in women between twenty-five and twenty- 
nine years of age, five of whom were married. 

Bland-Sutton 3 has seen cases in women of twenty-three, twenty-five and twenty- 
six. 

Bland 3 has had two cases at twenty-three, and several between twenty-four and 
twenty-seven years of age. 

Forsdike 9 in 1921, reported a case of adenocarcinoma of the cervix in a virgin 
aged twenty-four. 

Gerin-Lajoie 12 in 1923, reported a case of epithelioma of the cervix in a nullip- 
ara of twenty-three. This patient also had a two-plus Wassermann. 

Hammond 13 states that 3 to 4 per cent of cases of carcinoma of the uterus 
occur in nulliparous women. In 1922, he reported nine cases in nulliparous women, 
ages ranging from twenty-nine to sixty, three being single. Weir in 1900 reported 
a case of adenocarcinoma of the cervix in a nullipara aged twenty-eight and 
McKendrick in 1907 reported a case of epithelioma of the cervix in a single woman 
aged fifty-seven. 

Brown* in 1920, reported a ease of squamous-cell carcinoma in a primipara aged 
twenty-four, developed during pregnancy, and who was delivered of a healthy child. 

SUMMARY 

1. A ease of undoubted adenocarcinoma of the cervix in a thirteen- 
year-old girl is the third case below the age of fourteen recorded in the 
available literature. 

2. Carcinoma of the cervix below the age of twenty is extremely rare. 

3. Cervical carcinoma is not rare between twenty and thirty and 
the danger of employing the expression “cancer age” literally is 
obvious. 

4. There are many cases of carcinoma of the cervix reported in 
nulliparous women. 
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THE COMMON CAUSES AND THE PREVENTION OF REACTIONS 
FOLLOWING INTRAVENOUS INJECTIONS OF 
GLUCOSE (DEXTROSE) SOLUTION* 

By Paul Titus, M.D., and Paul Dodds, M.D., Pittsburgh, Pa. 

( From the Department of Obstetrics and Gynecology, St. Margaret Memorial 

Hospital) 

I N OBSTETRICS as well as in medicine and surgery the intravenous 
administration of glucose solution has now attained considerable 
importance as a rational therapeutic measure for a number of condi- 
tions. For this reason a discussion of the reactions which occasionally 
follow such injections should be of general rather than merely ob- 
stetric interest even though it is in the latter field that this treatment 
is most frequently employed. 

The usefulness of such injections in various acute intoxications is 
now well established. Litchfield 1 was one of the first to advocate this 
procedure in certain medical conditions, notably pneumonia, and it 
was this suggestion of his which led one of us (Titus) to utilize and 
develop this method of treatment for pernicious vomiting and other 
toxemias of pregnancy. These results have been published from time 
to time 2 and do not enter into this discussion more than to introduce 
the comment that others have successfully followed the treatment 
until the value of the general principles involved has become an 
accepted fact. 

The application of this treatment to general surgery has developed 
apace, and now there is nothing which relieves postoperative vomiting 
and acidosis as quickly and effectively as a few intravenous injections 
of glucose solution. Polak 3 recommends it as a prophylactic measure 
before beginning cesarean section ; it is particularly valuable as a 
preliminary to prostatectomy and cholecystectomy; and we have now 
come to the point of giving routinely an intravenous injection of glu- 
cose solution immediately after every major obstetric or gynecologic 
operation as a preventive of shock and distension, nausea and acidosis. 
It is also especially useful supportive treatment in the vomiting and 
dehydration of peritonitis. 

Much as the treatment is used, physicians would probably utilize it 
far more frequently if it were not for the reactions which occasionally 
follow such injections. These reactions manifest themselves by a 
Sharp chill, usually considerable rise in temperature with shock and 
collapse which may be mild or may be serious. Exceptionally a death 
has been reported. 

• *Read before the Pittsburgh Academy of Medicine. March 31st, 1900. 

1S1 
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During the several years that first one and then both of ns were 
developing and using this treatment for pregnancy toxemias there 
has been the opportunity to give or supervise an untold number, run- 
ning into many hundreds, of such injections. Without hesitation the 
bald statement may be made that reactions are almost invariably due 
to faulty technic either in the preparation of the glucose solution or 
the method of its administration. Consequently reactions should be 
largely preventable. The few that have been seen in our service were 
mild and probably all could have been avoided, despite the fact that 
it was necessary gradually to develop both the dosage and the technic 
of administration in pregnancy toxemias since this was work which 
had not been done before. 

It soon appeared that there were a few definite rules to follow, and 
while these have been generalized in our previous works tliey may be 
outlined as follows: 

1. Dosage . — The average dose for an adult is about one gram per kg. of body 
weight. An average adult weighs between 50 and 75 kg. so that it was decided to 
establish 75 gm. as the initial dose, subsequent doses to be 50 gm. There will be 
some spill through the kidneys, but the appearance of sugar in the urine following 
such an injection is of no especial significance. This loss is lessened the more 
slowly the injection is given. To give less than a therapeutic dose is a common 
mistake and accounts for some disappointments with the treatment. 

2. Ghico.sc (Dextrose ). — The glucose should be chemically pure. In our service 
this lias been insisted upon from the time of the first publication in 1920. Several 
different preparations have been used and while there is little choice if chemically 
pure we have usually used Merck's c.p. anhydrous glucose. This firm markets also 
a grade of glucose for which no claim of chemical purity is made, but which is 
issued in the same type of bottle with a label similar to the "c.p." grade, bear- 
ing the words ‘ ‘ Pure "Glucose. ’ ’ Because of the resemblance of the two products 
the one may easily be confused for the other, but only the chemically pure should 
be used for intravenous administration. This similarity in the packages is un- 
fortunate. 

3. Solvent . — The glucose should be dissolved in freshly double distilled, un- 
contaminatcd water, and not in salt solution or sodium bicarbonate solution as 
has been variously recommended. In the preparation of a single dose, 50 gm. of 
the glucose is carefully weighed and then dissolved in 200 c.c. of freshly distilled 
water, using only glassware which has been thoroughly washed in distilled water. 
Before preparing for sterilization the solution should be filtered at least five 
or six times to remove even tiny particles of dust or cotton fibers. For the sake 
of simplicity in making any necessary calculations for dilutions it is convenient 
to have each tla«k contain 25 gm. of glucose in 100 e.c. of water (25 per cent), or 
a "half dose. " 

The recent work of Seibert 4 followed by that of Bourne and Seibert 5 has de- 
veloped the interesting fact that the cause of many febrile reactions following 
intravenous injections of various solutions i« to be found in bacterial contamina- 
tion of distilled water. The "pyrogen"’ is apparently a nitrogenous product of 
the contaminating bacteria, and even though the latter arc destroyed by steriliza- 
tion of the water or the solution made from this water, the "pyrogen” is un- 
affected and will cause sharp reactions in a large percentage of instances. Their 
study of this subject has been rounded out by a series of experimental reaetioim 
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on laboratory animals, and it is probable that their investigations will account 
for the majority of hitherto unexplained reactions following the intravenous in- 
jection of different solutions. 

It is essential, therefore, that freshly double-distilled water be used as the 
solvent of laboratory-made glucose preparations, and as the diluent of the more 
concentrated solutions now to be purchased in ampoules. Dependence upon the 
local ice-plant for distilled water of uncertain age and bottling is obviously unsafe. 

4. Concentration, of Solution . — We desire to emphasize that, in our opinion, a 
25 per cent solution (50 gm. in 200 e.c. of water) is the generally desirable 
strength. When this work was begun several years ago a 6 per cent solution was 
the first used, but the concentration has been gradually advanced up to this point 
as the direct result of the observation that the stronger the solution the more 
rapid and lasting are the effects. Moreover, some extremely unpleasant conse- 
quences have followed in some instances, notably in pneumonias, when the vascular 
system has been rapidly overloaded by a large volume of weak glucose solution. 
It is apparent that if the solution is weak a large amount must be given in order 
to carry a therapeutic dose of the glucose. 

It is, we believe, a distinct advantage to use a strongly hypertonic solution 
because its hypertonicity actually favors a more rapid interchange between the 



Fig. 1.— ' Typical flasks of glucose solutions. No. 1. Properly prepared and labeled 
flask of glucose solution. Note clarity, the lead-foil seal, and the space in flask 
above surface of solution which avoids wetting stopper by vacuum pressure in 
sterilizer or by splashing. Suitable for intravenous use. 

No. 2. Properly prepared, clear solution but in wrong type of container. Note 
that stopper has become wet during sterilization of glucose solution and sugar has 
crystallized on foil seal. Unsuitable for intravenous use. 

No. 3. Unfiltered solution. Cloudiness persists after sterilization. Unfit for in- 
travenous use. 

No. 4. Contaminated solution with growth of mould. Unfit for intravenous use. 

tissues and the bloodstream, so that toxins are diluted, edema lessened, and the 
sugar seized and stored more rapidly by the tissues. 

If more fluids are required it is safer to consider this as an entirely separate 
matter and administer them as submammary infusions of salt or weak glucose 
solution. 

A 10 per cent solution of glucose should be considered, therefore, as about the 
lower limit of Bafety in dilution and a 25 per cent solution be preferred unless 
there is some definite indication for the immediate and rapid administration of 
additional fluid by tlm blood-stream route. It is quite likely that certain reactions 
are attributable to the injection of an excess of distilled water when weaker 
solutions are used. 

5. Sterilisation . — The flasks of glucose solution after being properly stoppered 
with cotton plugs in gauze and the top sealed with lead-foil, should be sterilized 
in a steam sterilizer for one-half hour at 100° C. on three successive days. It' 
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may be prepared more quickly for emergencies by being sterilized in an autoclave 
at lo pounds pressure for twenty minutes. 

In either ease sufficient space should be left between the level of the solution 
in the flask and the stopper so -that the solution will not be forced by vacuum 
up against the stoppei. This is also a precautionary measure against the possibility 
of splashing the solution against the stopper in any handling of the flasks. 

Solutions showing cnramelization or sediment after sterilization should be dis- 
carded. 

6. Age of Solution . — Glucose solution kept in flasks stoppered with cotton, or 
cotton and gauze, and sealed with lead-foil will show' comparatively little change 
in the hydrogen-ion content over a considerable period of time, even though buffer- 
salts have not been added, so that solutions may be prepared in advance of the 
need for them. One of the collaborators in an eailier one of these researches kept 
flasks of glucose solution on a laboratory shelf for six months with practically 
no change in acidity. 0 

As a matter of fact the gieatest variation takes place during the course of the 
sterilization of the solution and front then on it remains fairly constant. 



Fig. 2. — Typical flasks of glucose solutions. 

No. 5. Solution made fiorn a commercial com-sjiup. Light jcllow colot and 
impure. Unfit for intravenous use. 

No. 6. Clear, thick commercial glucose. Unsuitable for use in solutions for in- 
travenous injection because of Impurity and stickiness. Note: flask was tipped to 
one side a moment before photographing. Viscosity is clearly shown in illustration. 

No. 7. Solution partly caramelized from over-stei iiization. Unfit fot lntrn\enous 
use. 

No. S. Thick caratneliz.ition Lorn repeated sterilization. Unfit for intravenous 
use. 

Solutions should preferably not be kept longer than four weeks unless her- 
metically sealed, and the fresher the solution the safci it probably is. It is 
seldom, however, that a reaction can be traced to a solution that ib no more than 
from two to four weeks old. 

7. Ampoules of Glucose Solution . — Ampoules of glucose (de\tro«e) solution arc 
now on the market and apparently have been carefully and properly prepared by 
their manufacturers. Many of these base been u«ed in our clinic with satisfactory 
rc«ults, and the only one open to particular comment is that of one firm to which 
cre“ol has. been unnecessarily added as a preservative. This ampoule contains 
only 10 gm. of glucose so that if enough ampoules are u«ed to obtain a therapeutic 
dose for am thing other than insulin hypoglycemia, a reaction is a common after 
math on account of the total amount of cresol injected. 

Hospitals which are u«ing large amounts of gluco“c intravenously fl rid it 
economical to prepare- their own solutions, but for small services or emergency 
work thc»e ampoules are very useful. 


Fig-. 3. — Infusion apparatus (Freidell-7) : Arranged to control rate of flow and 
temperature of solution ; as modified by Farrar at Woman’s Hospital, New York. 

.(a) Infusion flask and (b) titrating burette held together by rubber bands, (c) 
Clamp shuts off flow from main flask while rate of flow is being determined from 
burette, (d) Glass Y-tube connects two flasks with (e) main rubber tubing coiled 
in (f) basin of hot water to maintain temperature of flowing solution, (g) Clamp 
regulates speed of flow and (h) infusion thermometer indicates temperature. (i) 
Adapter and intravenous needle. 
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For convenience and compactness they are usually prepared as 50 per cent 
solutions (25 gm. of glucose in 50 c.c. of water) with directions for diluting. 
If freshly distilled sterilized water cannot be obtained for this purpose, it is 
probably safer to inject the solution as it comes from the ampoule even though 
so highly concentrated. 

8. Technic of Administration . — The injection should proceed slowly at the rate 
of 4 c.c. per minute for a 25 per cent solution, and during this period the solution 
should be. kept hot. The solution is ordinarily injected from a salvarsan tube, using 
a small caliber needle, and having the tube coiled in a basin of hot water to keep 
the temperature of the flowing fluid up to from 100° to 110° F. 

Fresh rubber tubing should not be used until after it has been thoroughly 
washed in running water, then boiled in clean water (without sodium carbonate), 
again washed, and finally sterilized in an autoclave.* Chemical contamination 
from new rubber tubing has been suggested as a cause of reactions following 
these injections. 

The salvarsan tube and the connecting tubes, as well as the rubber tubing, 
should be thoroughly cleansed and then sterilized in an autoclave, because when 
merely boiled sediment from the water is often to be seen within the glass. 
Before beginning the injection the system should bo rinsed out by running distilled 
water through the salvarsan tube, the rubber tubing, the connections, and the 
needle. 

Briefly to recapitulate, therefore, it may be said that reactions fol- 
lowing intravenous injections of glucose solution are usually the result 
of several general faults: (1) The use of impure glucose,* (2) its 
being dissolved in something other than freshly distilled, uncontami- 
nated water; (3) improper preparation and sterilization of the solu- 
tion and the apparatus for its administration ; (4) the administration 
of the glucose either too rapidly, too cool, or in too weak a solution. 

To illustrate the foregoing several experiences of colleagues as well 
as personal observations should be appended: 

Example I. A patient with pernicious vomiting of pregnancy was reported to 
have had a serious reaction with prolonged dyspnea and cyanosis following an 
intravenous injection of glucose. Investigation showed that the solution was pre- 
pared by a local druggist from a box labeled commercial glucose, that this was 
weighed on unwashed drug-store scales, dissolved in distilled water from an open 
bottle, and boiled for its sterilization. It was yellow and undoubtedly both im- 
pure and caramelized. 

Example II. Following glucose injections several sharp reactions and one death 
( a prostatectomy case) occurred at a largo hospital in this city. The solutions 
were usually prepared by the hospital biochemist and had never before given 
trouble. He was away on vacation, and investigation showed that the glucose used 
was chemically pure, but had been dissolved in 1 per cent salt solution. There 
was an odor of camphor which could not be explained, and the solution was not 

•Note: Several months after the presentation of this paper before the Pittsburgh 
Academy of Medicine there was brought to our attention the report of a similar in- 
vestigation conducted at Sioane Hospital for Women. New lork City. While this 
report has not been published their conclusions were similar In many respects to ours, 
and particular mention was made of the effect of new nibber tubing In the causation 
of reactions. It was recommended that new rubber tubing should bn treated before 
u»!ng as follows: (1) Soak In soap and water one hour, (2) Wash well with soap 
and water, (2) Wash in running water, (i) Soak for six hours in A per cent solu- 
tion of sodium hydroxide, (5) Wash well in running water, («) Mash well in dlntllied 
water. This technic has now been adopted in our hospital. 
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clear, containing tiny fragments of lint and other foreign material. It was given 
as a 'weak solution being either 5 or 10 per cent. The precise cause of the 
trouble could not be determined but was attributed to the combination of salt 
with the solution, and the failure to filter before sterilization. It is not un- 
likely that the distilled water used in making the salt solution may have been 
contaminated by bacteria in the laboratory before being sterilized. 

Example III. Several reactions reported from another Pittsburgh hospital were 
found to be due, in spite of a clean clear-appearing fluid, to the fact that the 
glucose used in making this solution for intravenous injection was a thick syrup 
poured from a five-gallon tin can which was standing on the floor of the drug- 
room with a sticky, dir ( t-encrusted spout, and obviously a commercial and impure 
product. It had been injected both as a 5 and a 10 per cent solution so that 
at this dilution it was not too sticky to flow when hot, but at 25 and 50 per cent 
poured slowly and thickly. 

Example IY. A colleague reported several deaths following intravenous in- 
jections at the Army base-hospital where he was stationed during the influenza 
epidemic. Twenty-five per cent solution was used and autopsy findings disclosed a 
thick, sticky substance clinging to the heart-valves. The assumption was that a 
25 per cent solution is too concentrated to use, but as a matter of fact the likli- 
liood is that the glucose supplied at the average Army base-hospital was the impure 
commercial glucose syrup in the tin-can container noted in Example III. It 
is noteworthy that the 50 per cent solution of pure glucose (dextrose) now ob- 
tainable in ampoules is not viscid and can be injected even at that concentration. 

Example V. The charge-nurse of the operating room of a large hospital here 
showed a flask of glucose solution prepared for intravenous use. It was golden 
yellow, being about the color of thin maple-syrup, and she stated that this and the 
other flasks were regularly resterilized each Sunday morning! It should have 
been colorless, and repeated sterilization had probably not only caramelized it but 
also concentrated it until its percentage was an unknown factor. 

Example VI. At another hospital the. method of preparing glucose solution 
for intravenous injection was as follows: the druggist weighed out and made up 
packages of the required amount of chemically pure glucose. These were opened 
and emptied into a sterile flask when an injection was necessary. Sufficient sterile 
distilled water to make a solution of proper strength was poured over this and 
the whole injected. At no time was the sugar itself sterilized nor was the solution 
filtered. 

Example VII. Mild reactions have occurred twice on our service when trial 
ampoules from two different manufacturers have been used on the same patient. 
The reaction came when the change was made from one preparation of glucose 
to the other. 

Example VIII. A case illustrating the influence of too weak a solution as an 
occasional cause of reactions was seen in our own hospital. The interne on a 
surgical service was directed to administer intravenously a 10 per cent glucose 
solution to a patient with postoperative acidosis. The original glucose solution 
had been properly prepared; it Was given slowly; and was kept at proper temper- 
ature. In regard to its strength, however, it was determined that the nurse had 
brought a flask containing 25 gm. of glucose in 100 c.c. of water, or a 25 per 
cent solution. A 10 per cent solution was called for, but in making the dilution 
the interne added 1000 c.c. of distilled water to the 100 c.c. of 25 per cent 
solution, considering the latter as though it were 100 per cent glucose without 
water so that the final mixture was merely distilled water gently sweetened. 
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To insure good results from intravenous administration of glucose 
solution, and to prevent unwarranted criticism of it as a therapeutic 
measure, it is advisable in home practice to use the proper ampoules 
of glucose (dextrose) now readily obtainable, or to have the solutions 
carefully prepared in a well-conducted laboratory. In hospital prac- 
tice one person should be put in control of the entire work of the 
preparation of these solutions. The head nurse of the operating rooms 
is in charge of this work at our hospital and has specific instructions 
and directions regarding all details. She keeps the stock of chem- 
ically pure glucose, personalty weighs or directs the weighing and 
filtration, as well as the bottling and sterilization, finally adding the 
label. This latter reads as follows: “Glucose — c. p. ; 25 gm. in 100 


c.e. freshly distilled water; sterilized on (date); 

for intravenous use until (date) only. Signed 


Intravenous injection of glucose solutions prepared and given under 
the conditions which have been outlined above will seldom, if ever, 
be followed by reactions. 

The Head Nurse of the Obstetrical Department, Miss Nan Cooper, and the Head 
Nurse of the Operating Rooms, Mrs. Mary Zembower, as well as her predecessor. 
Miss Gertrude Beacock, have shown unflagging interest in this work. We are indebted 
to them for many practical suggestions which are included in this publication. 
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LIGATION OF THE UTERINE ARTERIES FOR CONTROL OF 
HEMORRHAGE IN PLACENTA PREVIA* 


By William Kerwin, M.D., F.A.C.S., St. Louis, Mo. 

(From the Department of Gynecology, St. Louis University School of Medicine and 

St. Mary’s Sospital) 


T HE ever-present high mortality to both mother and child in pla- 
centa previa is a source of great worry to obstetricians, and those 
who have had mishaps, will no doubt welcome a treatment which is 
reliable in the control of hemorrhage, especially the protracted bleed- 
ing following delivery of the child and placenta. The method occurred 
to me while handling a case of placenta previa centralis in March, 
1925, at which time I was unfamiliar with the work of Harold Miller 
who had done the same operation in 1907 and reported eleven cases. 
The operation was apparently not generally adopted or fell into dis- 
use as no further reports appear in the literature since that time. 

The method deals with the ligation of the uterine arteries through 
the vagina. The technic is as follows: 


A vaginal retractor placed anteriorly holds the bladder up, while a 
lateral retractor exposes the right lateral vaginal fornix; the cervix 
is grasped with tenacula and pulled downward, backward, and to the 
left ; with a large curved needle threaded with plain catgut a ligature 
is thrown around the main trunk of the right uterine artery and tied. 
This can be accomplished by inserting the point of the needle in the 
upper part of the right vaginal vault just anterior to the midplane 
and carrying the needle inward and as high as possible so as to in- 
clude all the lateral parametrium. The needle follows a course up- 
ward and inward toward the uterus and emerges through the vaginal 
wall about an inch posterior to its entrance. On the dial of the clock 
the entrance would correspond to ten and the exit to eight with nine 
x-epresenting the position of the uterine artei’y. The same pi’ocedure 
is cari’ied out on the left side and when this ligature is tied all bleed- 
ing stops. No denudation of the vaginal wall is made and the opei*a- 
tion can be completed in a few minutes. (Fig. 1.) 

My first patient was in her fourth pregnancy which had been stormy 
owing to bleeding spells duiung the last two months caused by pla- 
centa previa centralis. Delivery of the child and placenta was fol- 
lowed by severe bleeding for which utexune packs and oxytoxics were 
used. The bleeding continued and a transfusion of 500 c.c. of blood 
was done. The uterus was repacked and more oxytoxics given but 


♦Presented before the joint meeting- of the St. Louis and the 
Societies at Chicago, December, 1926. 


Chicago Gynecological 
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bleeding continued. There was good tone in the uterus but in this 
patient as is so often the case the lower uterine segment and the 
cervix continued bleeding and the patient rapidty became exangui- 
nated. Manual compression and two more transfusions failed and 
the patient became pulseless. Ligation of both uterine arteries was 
done and another transfusion given. The bleeding stopped and did 
not recur. Both mother and child are living and another child has 
been bom recently with no complications. 

In a second case the ligation Avas done, as a prophylactic measure, 
after delivery. A third patient seen in consultation Avas practically 



pulseless from hemorrhage Avhich Avas not under control. Ligation 
stopped the bleeding, transfusion Avas done, and the patient survived. 
It is my opinion that in the first and third cases the patients Avere 
saved from death by the operation. No unusual changes occurred in 
the uterus because of the ligation and the puerperium Avas normal. 
The lochia became serosanguinous on the second or third days. The 
method can be used prophylactically before delivery in placenta previa 
but Avould be somewhat difficult of execution if the head Avere Ioav 
doAvn and fixed. Avhich it rarely is in placenta previa. 

Tavo questions to answer are: fl) Is the ureter in danger of in- 
jury? (2) Is it possible to ligate the artery without first exposing it ? 
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The answers will be found in Fig. 2, which is a drawing of a specimen 
removed after doing the operation on a fresh postpartum cadaver. It 
Avill be seen that the ureter is about one inch from the ligature which 
completely compresses the main trunk of the uterine artery. The 
safety of the ureter is assured by upward retraction of the bladder 
and downward pull on the cervix which tend to establish a “safety 
zone” which is about one inch wide. The only requisites for doing 
the operation are the few instruments carried in the regular obstetric 
kit and a knowledge of the relative anatomy. It is presupposed that 
good obstetric judgment is used. 

Henkle has advised the use of clamps for the purpose, but the type 
of clamp used to compress the parametrium is not at one’s disposal 



Pig. 2. — Cadaver specimen with uterine artery tied. 


when needed and is more injurious to the tissues than a simple liga- 
ture. Should one include the ureter with a ligature of plain catgut 
no great harm would come, for the ligature would either be free in a 
few days or could be removed. The ligatures were not removed in 
my cases. 

The operation should materially lessen the necessity for doing 
cesarean section in placenta previa and save many women who were 
heretofore doomed to death by hemorrhage. 

SUMMARY 

1. Ligation of the uterine arteries in placenta previa completely con- 
trols hemorrhage. 
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2. The method is simple and can be done in a few minutes by any 
qualified obstetrician either in a hospital or at home. 

3. Cesai’ean section may not he necessary in the treatment of placenta 
previa. 

4. Hysterectomy for bleeding after delivery is unnecessary. 

5. Maternal mortality from hemorrhage should he greatly lessened. 
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THE SIGNIFICANCE OF INFLAMMATION OF THE 
UMBILICAL CORD- 

By R. S. Siddall, M.D., Detroit, Michigan 
(From the Obstetrical Department, Henry Ford Hospital) 

I NFLAMMATORY changes of the umbilical cord have long been con- 
sidered of more or less value in the diagnosis of fetal syphilis. 
Most importance has been ascribed to leucocytic and small round-cell 
infiltration of the vessel walls and adjacent connective tissue. Cer- 
tain authors have also emphasized other changes such as thickening 
of the intima, with secondary vascular stenosis, edema with disso- 
ciation and even degeneration of muscle and elastic fibers, calcifica- 
tion, and gumma-like areas. Macroscopic findings have been consid- 
ered of little value. 

Bondi found changes in fifteen cords from thirty-one definitely and four probably 
syphilitic children. No cord from one hundred nonsyphilitic children showed inflam- 
mation, although there occurred such maternal complications as pneumonia, typhus 
fever, rheumatism, intrapartum and postpartum infection, and nephritis. He be- 
lieved that positive findings were pathognomonic of syphilis but that negative 
findings were without significance. Seitz found the condition in syphilis only and 
believed it to be strong evidence of that disease. Ziegler was of the same opinion. 
Chiarabba saw inflammation in four instances of syphilis and believed gumma of 
the vein wall to be a specific lesion. Gargano mentioned small round-cell infiltra 
tion but stressed thickening and then destruction of the intima, dissociation of 
muscle fibers in the media, etc., as being the important syphilitic changes in the 
umbilical cord. Dominici found spirochetes where there were no gurnmata and 
believed that they could lead to the ordinary type of inflammatory exudate. Molm 
found the changes in sixteen of twenty-four cords from syphilitic children. lie 
believed that positive findings indicated a high probability of syphilis but were 
not absolutely characteristic. Thomsen, though finding one instance of inflamma- 
tion in fiftv-riine probably nonsyphilitic umbilical cords, concluded later from studies 
done with Boas that for practical purposes inflammation was diagnostic of syphilis. 
Livon thought that the changes in the umbilical cord were not specific for syphilis 

T.-ad In for*- tin- Detroit Obstr trlf-nl a ml Gynecological Society, February 7, HUT. 
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but should be considered as evidence along with the other findings. Williams has 
stated that, although inflammatory cord changes are particularly common in syphilis, 
they are also found in other conditions. Eietz saw inflammation of the cord in three 
cases without any evidence of syphilis. Simmonds carefully studied four hundred 
umbilical cords, the fetuses being from ten centimeters in length to term size. 
Twenty cords from forty syphilitic cases showed inflammation. Among the three 
hundred and sixty nonsyphilitic cases, however, there were also thirty-two, or £) 
per cent, with identical inflammatory changes. As a consequence, he believed that 
inflammation of the cord was of no diagnostic value. 

Because of this divergence of opinion, a study was made of the um- 
bilical cords in one thousand consecutive deliveries between seven 
lunar months and term. It was felt that the incidence of syphilis was 
determined with reasonable accuracy as follows : 

Each mother during pregnancy, or shortly before in a few instances, 
received a careful examination, including a history and blood Wasser- 
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Fig-. 1. — Moderate nonsyphilitic inflammation of an umbilical cord vein. 

extends into Wharton’s jelly as shown above. 


The reaction 


mann tests with plain antigen and at least one of the more delicate 
antigens, such as Kolmer’s or the cliolesterinized. In' questionable 
eases, the fathers were given the same examinations. A large major- 
ity of the children who were stillborn or died in the hospital were 
subjected to postmortem examination. Where autopsy was refused, 
roentgenograms were made of the long bones, as was also the case 
with the majority of the premature babies and all of those born of 
syphilitic parents. In addition, three-fourths of the living children 
were under observation for periods varying from six weeks to two 
years. As a further check, all placentas were examined for syphilitic 
changes. 

The placentas -were inspected and weighed and, with the cords still 
attached, were hardened in formalin for three to eight weeks. Then, 
at least one section from each placenta and one from the placental 
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end of the cord were examined microscopically. In four hundred and 
fifty instances a section was also examined from the fetal end of the 
cord. 

Although no placenta showed Prankel’s syphilitic changes, and 
though clinical and serologic syphilis occurred in only sixteen in- 
stances, definite inflammation of the umbilical cord was found sixty 
times, an incidence of 6 per cent. It is noteworthy that among the 
known syphilitic cases inflammation occurred only once. Perhaps 
this comparatively low incidence with syphilis may be explained by 
the fact that intensive antisyphilitic treatment had been given during 
pregnancy in all but one patient with clinical lues. Because of its 
high incidence, however, (6 per cent) among the nine hundred and 
eighty-four nonsyphilitic cases, it would seem that inflammation of 



Fig’. 2. — Slight inflammatory reaction in the -wall of an artery from the same um- 
bilical cord as the vein shown in Fig. 1. 


the umbilical cord in itself should be considered very unreliable as 
a sign of fetal syphilis. 

A study of the relationship of the inflammatory process to the ex- 
tremities of the umbilical cords was of interest since in Bondi’s mate- 
rial it was more intense at the fetal ends, while Thomsen, Dominiei, 
and Simmonds found more reaction in the placental portions. 
Among our four hundred and fifty cords, of which both ends were 
examined, there were thirty-seven with inflammation. Fifteen had 
an equal degree of reaction at both ends, nine more at the fetal end 
and thirteen more near the placenta. In confirmation of Molm and 
Livon. the changes were never present, in the arteries only but were 
usually more intense and occasionally present alone in the vein. 

With syphilis thus eliminated as a factor, some other cause for 
inflammation of the umbilical cord was sought. Simmonds found the 
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majority of the cord changes which were not accompanied by syphilis 
to be associated with the stillborn and premature children but deter- 
mined no relationship to bacterial infection. Table I indicates an 
increased incidence among the stillborn and premature children in 
the present series. Furthermore, in the majority of cases there were 
certain associated conditions which are generally considered to be 
cause for, or evidence of, bacterial infection. Premature rupture of 
the membranes at or before the onset of labor occurred thirty-three 
times in the sixty eases; intrapartum temperature elevation to at 
least 100° F. was present eight times ; and leucocytic inflammatory 
infiltration of the placental amnion and chorion was observed thirty- 
nine times. At least one of these conditions occurred in fifty of the 
sixty cases (83.3 per cent). The incidence was even greater with the 
fourteen cases of inflammation of the cord associated with stillborn 
and premature babies, since premature rupture of the membranes, 
ihti’apartum infection, and inflammation of the amnion and chorion 
occurred twelve, seven, and ten times respectively. At least one of 
the three was present in all but one case. 


Table I. Association of Inflammation of the Umbilical Cord with- Stillborn 

and Premature Children 


NUMBER OF BABIES 


INFLAMMATION 

NUMBER 

OF CORD 

PERCENTAGE 

Normal Term 

937 

46 

4.9 

Stillborn 

27 

5 

18.5 

Premature (Under 2500 gm.) 

36 

9 

25.0 

Total 

1000 

60 

6.0 


The significance of inflammation of the umbilical cord in regard to 
the child is of interest. Although five of the sixty children associ- 
ated with inflammation of the cord were stillborn for various reasons, 
the immediate prognosis for those bom alive (in agreement with 
Simmonds) was not affected by its presence; for, of this number 
(fifty-five) only three, all premature, died during the first six weeks 
of life. The child of the untreated syphilitic mother was the only 
one to develop signs of syphilis. It showed definite x-ray evidence of 
the disease, but for more than two years has done well under treat- 
ment. 

SUMMARY 

Inflammation of the umbilical cord occurred frequently even where 
syphilis was satisfactorily ruled out and is, therefore, of no value in 
the diagnosis of fetal syphilis. It did not occur with treated syphilis. 
Both ends of the cord were usually affected, but the intensity of the 
changes had a tendency to be greater at the placental end and in the 
vein. In the majority of instances there was evidence which pointed 
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to bacterial infection. The prognosis for the child was not affected 
by the presence of inflammation of the umbilical cord. 

In conclusion 1 wish to thank Dr. F. W. Hartman for his kind assist- 
ance and advice. 


REFERENCES 


(1) Bondi, J.: Arch. f. Gyniik., Berl., 1903, Ixix, 223-248. (2) ChiarabVa, U.: 
Gior. di ginec. e.di pediat., Torino, 1906, vi, 97-101, 113-117. (3) Chiarabba, V.: 
Ann. di ostet., Milano, 1906, i, 190-198. (4) Dominici, 11.: Virchow’s Arch. f. path. 
Anat., Berl., 1911, ccvi, 392-406. (5) Dominici, M. : Atti d. Cong, pediat. ital., 

1911, Palermo, 1912, vii, 375-377. (6) Gargano, C.: Gior. ital. d. mal. vcn., Milano, 
1924, lxv, 1712-1717. (7) Livon, J.: Compt. rend. Soc. de biol., Par., 1907, lxii, 
981. (8) Mohn, F.: Ztsehr. f. Geburtsh. u. Gynak., Stuttg., 1907, lix, 263-312. 
(9) Bietz, T.: Arch. f. Dermat. u. Syph., Wien u. Leipz., 1912, cxi, 455-466. (10) 
Seitz, L.: . Handbuch der Geburtsh., P. von Winckel, Wiesb., 1904, J. P. 
Bergmann, ii, 1179-1180. (11) Simmonds, 11. : Virchow’s Arch. f. path. Anat. 

Berl., 1912, ccix, 146-156. (12) Simonds: Verhandl. d. deutsch. path. Gesellsch., 

Jena, 1912, xv, 190. (13) Thomsen, O.: Beitr. z. path. Anat. u. z. allg. Path., 
Jena, 1905, xxxviii, 524-630. (14) Thomsen, O., and Boas, Jfl.: Berl. klin. 
Wchnschr., 1909, xlvi, 539-542. (15) Thomsen, O., and Boas, H. : Arch. f. Dermat. 

p. R”p'>.. Wien. u. Lei))z., 1912, cxi, 91-116. (16) Williams, J. TP.: Obstetrics, ed. 

5, N. Y., 1923, D. Appleton and Co., 685-686. (17) Ziegler, E.: Lelirbuch der 

allgcmeinen Pathologie und der pathologischen Anatomic fur Aertze und Studicrende, 
Jena, 1905, G. Fischer, ii, 1038. 


PREGNANCY FOLLOWING THYROIDECTOMY 

By A. C. Williamson, M.D.. Pittsuurgh, Pa. 

(From the Clinic Western Pennsylvania Jlospital) 

T HE enlargement of the thyroid gland during the early part of preg- 
nancy has been observed for many years and it has even been felt 
certain that a number of pathologic thyroids are activated as a result 
of gestation. It is generally believed that the enlargement of the 
gland is a normal concomitant in from 65 to 90 per cent of all preg- 
nancies. In searching for the causes of sterility, occasionally it will 
be found that small doses of thyroid gland may be of aid in over- 
coming sterility. It is also well known that patients with either a 
hypo- or hyperthyroidism generally have a definite menstrual distur- 
bance. either an amenorrhea or a menorrhagia, both of which condi- 
tions may be alleviated or even apparently cured by the use of thyroid 
gland, regulated by careful checking up with metabolism readings. 
One writer 1 calls attention to the .simultaneous occurrence of tumors in 
the thyroid, uterus, and breast. In two hundred eases, one hundred 
fibroids and one hundred thyroids, 50 per cent of the patients had 
both thyroid and uterine tumors and 5 per cent had breast tumors as 
well. A one time favorite explanation of eclampsia was that it was a 
result of a thyroid disturbance based partially on the fact that pa- 
tients entering the last trimester of pregnancy with signs of impend- 
ing toxemia, such as headaches, edema, urinary disturbances, might be 
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relieved by doses of iodothyrin. Some men are of the opinion that 
women with exophthalmic goiter should not marry or at least if they 
do, should not become pregnant. The apparent association of the 
thyroid and the sexual apparatus is well shown by 2 “the increased 
size of the thyroid often observed at puberty; the thyroid disturbance 
at the time of menopause; the frequent swelling of the gland during 
menstrual periods, pregnancy and lactation; the thyroid hypertrophy 
seen in animals after experimental castration ; the influence of sexual 
activity upon the thyroid with the occasional onset of Graves’ disease 
as a result of sexual excesses; the rare onset of hyperthyroidism after 
oophorectomy.” 

There is practically nothing in the literature regarding pregnancies 
that follow thyroidectomy and the usual feeling is that a patient who 
has had a thyroidectomy performed, apparently will resume her nor- 
mal manner of living and probably have children with little or no 
disastrous results. It is without doubt true that with the carefully 
studied patient the thyroid treatment will restore her to normal life and 
she may have normal children. It is, however, to be particularly empha- 
sized that altogether too frequently patients consider the operation as 
the cure, rather than as part of the process of recovery and instead 
of following a careful regime until all symptoms have subsided, go 
about as though they never were ill. Operation is merely an incident 

in treatment and should be considered as such rather than as an im- 

/ 

mediate cure. This series of cases as presented might modify to some 
extent the feeling that at any time after a thyroidectomy, all things 
being equal, the patient may be assured that she will have a more or 
less uneventful pregnancy and produce normal, healthy children. 

It is a fair statement that the excellent results which are being ob- 
tained in the treatment of thyroid disease are due to a careful study 
of the patient from a standpoint of metabolism, rest in bed, radium, 
x-ray, surgical interference or a combination of these methods. It 
must be urged again that the follow-up of the patient together with 
specific instructions in regard to daily life has much to do with the 
success or failure of the treatment. 

During the years 1921-1925, 706 patients suffering with thyroid 
disease entered the Western Pennsylvania Hospital and of that num- 
ber 507 were operated upon, all but eleven patients recovering and 
being discharged a? improved. There were four colloid tumors and 
40 toxic adenoma. The results, as reported through answers to follow- 
up letters sent one year after hospital discharge, shoAved that there 
were entirely well, 22 of the hyperplastic cases, 18 of the exophthalmic, 
8 of the toxic adenoma and no change took place in 6 exophthalmic 
cases. 

Slight improvement (symptoms still present such as Aveakness, rapid 
heart, palpitation) in 30 toxic adenoma, and 16 exophthalmic goiters. 
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Some improvement (symptoms still present, tires easily, nervous, rapid 
lieart on exertion) in 36 toxic adenoma and 16 exophthalmic cases. 
Marked improvement (slight nervousness, occasional rapid heart) was 
noted in 44 toxic adenoma and 34 exophthalmic goiters, — a total of 274. 

The great value of these replies is in the fact that they present the 
patient’s point of view or that of one of her near relatives and give 


TABULATION OF CASES 

Primiparae, 2G; multiparac, 22. 

"White, 34; Negro, 14. 

Multiparac, 12 had living children previous to operation; 9 had miscarriages 
previous to operation. 

Average age, 2G. 

Average number of years married before thyroidectomy, 4 years. 

• All but three said they had never used contraceptives and might be termed 
sterile. 

Duration of symptoms before operation, 4 to 11 months. 


CHOICE OF TREATMENT 

Thyroidectomy after rest in bed ______ 34 

Thyroidectomy after ligation _______ 7 

Thyroidectomy after x-ray treatment _____ 3 

Thyroidectomy after radium treatment _ _ _ _ 4 

Number of surgeons operating _______ 10 


Type of Thyroid: Toxic Adenoma 
Exophthalmic 


RESULTS 

15 
7 
1 
14 


Benign 

Months intervening before delivery, 
pregnancy). Average, 

Complications in Mothers, 
Complications in Babies, 


Well 

Marked improvement 
Some improvement 
Well 

Marked improvement 
Some improvement 
Well 

to 43 (Three were operated upon during 
21 months 


0 

2 

4 


Babies apparently normal 


Eclampsia 
Placenta previa 
Dementia 

Melona Neonatorum 
Enlarged Thymus 
Enlarged Thyroid 
Palpable Thyroid 
Stillborn 

Acephalic Monster 
Cretin 7 

Mongolian idiocy 


3 

1 

1 

5 

3 

4 
o 

Ct 

0 
«> 

1 
1 

28 


DATA IN REGARD TO ABNORMAL BABIES 


Toxic Adenoma 
(Maternal) 


Exophthalmic 

(Maternal) 


Enlarged thymus 
Mclena neonatorum 
Enlarged thyroid 
Cretin ? 

Thymus 
Premature 
Enlarged thyroid 
Melena neonatorum 
Congenital heart 
Slow development 


2 (One stillborn) 

3 (All recovered) 

0 

1 

3 

1 

0 

2 (One died) 

1 

1 (Child did well on thyroid 
medication) 

2 (One with enlarged thyroid 
as well) 


Aneephalie 
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an accurate picture subjectively of her actual condition without too 
many leading and suggestive questions. 

This paper deals with the question of pregnancy following thy- 
roidectomy with an attempt at analyzing the forty-eight cases observed 
from the standpoint of symptomatology and treatment together with 
an inquiry in regard to the possible causes of the actual phenomena 
present. It is true that forty-eight cases is not a large series and it 
may be true that the results observed during the pregnancy in the 
mother and the conditions occurring in the infants may be a mere 
coincidence but the abnormal figures presented would seem to be more 
than accident. 

As far as the mothers were concerned there were certain symptoms we 
would expect, nervousness, with unstable blood pressure, restlessness, 
constipation, nausea and vomiting. The treatment for the most part 
consisted in definite rest periods in bed each day during the first three 
months. Two patients were kept constantly in bed for sixteen weeks. 
Palpitation, shortness of breath and fear were among the most trouble- 
some of features. For alleviation of symptoms bromides were used 
in varying doses alternating with other soporifics such as veronal, 
given in five-grain doses every other night. No one soporific was 
given over any extended period of time. For constipation, fruit 
juices, buttermilk and simple laxatives, the saline preferably, were 
employed, the laxatives given in small repeated doses rather than in 
one large dose daily. Constipation was the most difficult matter to 
obviate and when the cathartics were ineffective enemata were re- 
sorted to every other day. Thyroid preparations in small doses, grain 
*4 to one grain b.i.d. seemed to be of value but not absolutely so, for 
frequently the patient would become nervous and complain of head- 
ache as well and the medication would have to be discontinued tem- 
porarily. A simple preparation of iodine such as syrup of liydriodic 
acid, fifteen drops every other day for pregnancy period together with 
calcium lactate in five-grain doses, seemed to be of aid but here again 
two patients reacted badly and iodine was stopped. Generally speak- 
ing, the majority did fairly well after the fourth month, especially if 
there was the least swelling about the thyroid scar, in other words 
if the portion of gland remaining was sufficient for function. The 
vomiting eases were obstinate and had to be put to bed on a rigid 
regime, starting in with fluids by rectum only, and gradully building 
back to the normal diet again. One patient went through this ex- 
perience three times and two others twice. 

Of the mothers all the multiparae went through to term. All the 
primiparae but two went through to term, of these one miscarried at 
three months and one died of eclampsia in her seventh month. Of the 
maternal thyroid type, where the babies were affected as shown in the 
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following table there occurred ten toxic adenomas and twelve exoph- 
thalmic goiters. None of these mothers was well after operation and 
all complained of weakness, nervousness and palpitation. All the 
babies were bom within two years of the operation. It is regretted 
that only nine of the mother’s had metabolism readings taken and 
they were all primiparae. The readings ranged from + 22 to +44, in 
other words all these patients were still showing evidence of thyroid 
disturbance and were not well following operation or else the preg- 
nancy had been questionably responsible for starting the recrudes- 
cence of the old condition. 


DISCUSSION 

It should be noted that in every ease where difficulty with the baby 
occurred, pregnancy and delivery occurred within two years after 
the thyroidectomy. In every case the mother had not recovered from 
the effects of the operation and in practically every case had com- 
plained of the same symptoms as before operation, although she may 
have been improved as far as the original condition goes. It is a self- 
evident fact that for a successful result in thyroid treatment the pa- 
tient must obey instructions implicitly in regard to rest, medication 
and diet following operation, and a pregnancy should not be consid- 
ered until she is as well as the accepted tests prove her to be. 
All were mai'ried for some time before their operations and all as- 
serted that they had never done anything to prevent pregnancy, this 
apparently bearing out the usual testimony that patients with thyroid 
diffieuUy either do not become pregnant, or else miscarry early in 
gestation. It has been noted repeatedly that exophthalmic types 
either become markedly worse and miscarry before the third month 
or else rapidly improve if they remain pregnant and pass Ihe first 
trimester without accident. In the cases where the baby was born 
with enlarged thyroid the mother's symptoms decreased in severity 
as the pregnancy proceeded. In the eclampsia patients there are a 
few factors ■worthy of note : The symptoms came on suddenly with 
no warning; two recovered and one died. All three had unstable 
blood pressures in that the least exertion or excitement would cause 
a variation of as much as sixty points. The patient who died had 
seventeen convulsions; the two living had six and nine convulsions 
respectively. None showed albumin in the urine until after the onset 
of convulsions and the amount increased as the condition proceeded. 
All had fever when first seen after their seizure, ranging from 10 2° 
to 104°. All three had been seen within three days of the attack 
and blood pressure and urine showed nothing abnormal. During the 
eclampsia the highest blood pressure recorded was 345 systolic. The 
blood chemistry was essentially negative, aside from the not unusual 
ratios between the N.P.N. and TJ.N. of 3:3 instead of 2:3. There was 
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no marked increase in the nric acid content and none in the carbon 
dioxide tension reading. There was no edema in any of the patients 
and in one patient only was there a warning sign of headache, which 
the patient discounted and disregarded. Subjectively during preg- 
nancy these three patients were intensely nervous, easily tired and 
troubled with rapid pulse. They had obstinate constipation. The 
thyroid region at no time showed the least evidence of swelling about 
the scar. The question could be raised here as to whether sufficient 
thyroid tissue had been left to function throughout their pregnancy 
and as to whether there might not have been interference from the 
parathyroids so that the eclampsia might be termed an endocrine one 
rather than one where the forewarning signs of rising blood pressure 
and edema promised an eclampsia of faulty' elimination. 

As far as the infants are concerned it is impossible to definitely pick 
out certain types of abnormalities where we might say that given a 
mother with a toxic adenoma we might prophesy the type of abnor- 
mality likely to occur in the baby. It is fairly well established that 
babies born of goitrous mothers may also develop goiter, and for that 
reason the prophylactic use of iodine during pregnancy may guard 
the child in utero. In this series it was found that all mothers did not 
tolerate iodine well and again it reverts back to the question as to 
whether the disease in the mother was not still present as evidenced 
by the symptoms and that the disease in her must be treated as such. 
The definite relationship between the two cannot be doubted. It has 
been shown 3 that if a partial thyroidectomy be done in dogs, puppies 
with markedly enlarged thyroids, probably due to the attempted 
compensation for the maternal deficiency, will be bora. Guggisberg 
and Kehrer 4 found that thyroid extract definitely increased uterine 
contractions and this may account for the fact that patients with 
hyperthyroidism at the time of labor definitely suffer severely from 
vigorous uterine contraction. It must be admitted that the patients 
here as presented, probably in the first place were severe cases and 
the problem of treatment required great care and study. They have 
been the poorer risks and when the extra load of pregnancy is thrown 
upon them there is not sufficient reserve to stand the strain. 

Therapeutically all patients must be treated cautiously and if thy- 
roid or iodine is given it must be with the careful observation of the 
effect upon the patient. One of these patients, an exophthalmic type, 
with placenta previa, was packed postpartum with iodoform gauze 
and within an hour she had a temperature of 104°, a rapid , thready 
pulse of 160, and it seemed as though she was not going to live. The 
, pack was removed and within an hour all symptoms had subsided and 
she was sleeping quietly. It is an open question as to whether the 
absorption from the pack may have caused the trouble. Ten days 
later she was given a single 5 drop dose of Lugol’s solution and again 
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slie showed a temperature of 101° and a pulse of 136. Four hours 
later she was apparently normal. MeCarrison’s work 5 on faulty diets 
and their effects on the endocrines must be borne in mind, especially 
where we have a relative loss of iodine together with an excess of 
fat in the food. The value of metabolism readings is of the utmost 
importance for the check-up on patients and their treatment. 

CONCLUSIONS 

1. No thyroid patient after operation should become pregnant for at 
least two years, even though her symptoms be alleviated. 

2. If a thyroid patient after operation becomes pregnant, we must 
treat her cautiously with iodine, thyroid substance, sedatives and rest. 

3. Metabolism readings should be taken for the accurate estimate of 
the case. 

4. The patient cannot be assured that she will have a normal baby 
if she is still having symptoms referable to the thyroid. 
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THE VALUE OF THE SUGAR TEST IN THE DIAGNOSIS 

OF PREGNANCY* 

By Lewis C. Scheffey, M.D., Philadelphia, Pa. 

(Assistant Demonstrator of Gynecology, Jefferson Medical College ) 

T HE obvious advantage of a desirable clinical examination for the 
accurate determination of the gravid state has long been recognized. 
Numerous criteria have been suggested, from the complicated Abder- 
halden reaction to simpler observatory phenomena. It is not our pur- 
pose to recapitulate this store of information, but rather to discuss a 
single feature of it, — viz., sugar tolerance during pregnancy, and the 
utilization of this principle as a diagnostic aid. With a rather brief 
resume we shall present the result of the observations made on the 
Gynecological Service at the Jefferson Medical College Hospital. 

That pregnant women show a decreased tolerance to carbohydrate in- 
gestion is a definitely established fact. 

In 1895, Von Jaksehi rind Lanz 2 described a resultant glycosuria from glucose 
ingestion in pregnant women. Confirmation of these findings have been presented 
at intervals, but it was the paper of Frank and Nortlimannp in 1920, that created 
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recent interest by presenting tbe principle as a diagnostic test in pregnancy and 
describing a technic. Their work, with technical modifications, has been followed 
by that of others with varying results, all dependent upon this principle, and several 
of these papers will be mentioned later. 

Ehrenfest,-! in a recent contribution, sets forth in a lucid manner the study of 
carbohydrate metabolism during pregnancy. His opinion is especially clarifying 
in distinguishing between, (1) renal diabetes; (2) alimentary glycosuria; (3) the 
glycosuria occurring during pregnancy. In the first condition he speaks of a 
low threshold and an increased renal permeability, and secondly he refers to a 
“definite weakness within the mechanism of carbohydrate utilization.” In the 
third type, however, he believes that it may be ascribed to' a ‘ ‘prompt lowering 
of the renal threshold, required during pregnancy as a protective measure in the 
face of greatly accelerated sugar mobilization,” which shows a weakness “only 
in a distinct lowering of her ability to assimilate properly one large dose of 
carbohydrate. ’ ’ 

Ehrenfest also outlines the role of the endoerines in the pregnant woman, 
theorizing in detail upon the changes occurring in them in relation to carbohydrate 
metabolism, and quoting liberally from the experimental work of many investi- 
gators. He concludes that it is these endocrine changes that combine to produce 
that type of glycosuria peculiar to the pregnant woman, in contradistinction to 
the carbohydrate metabolism occurring in the nonpregnant state. Recent investi- 
gations, however, scarcely bear out this interpretation, since the modern view, 
expressed by Kleesattel,s is that the sugar in the urine of pregnant women is 
correlated with low alkali reserve. 

With tlie above principles in mind, it is interesting to consider for ai 
moment the experiences of earlier observers in performing carbohydrate 
tolerance tests, excluding the phloridzin and the Boubitschek methods 
from the discussion. 

Frank and Nortlimann’s technic consisted in the ingestion of 100 gm. of 
glucose on a fasting stomach, after securing a preliminary specimen of blood 
and urine to be examined for sugar content. They then collected urine specimens 
every fifteen minutes for two hours, and blood specimens every hour for two 
hours. Considering 190 mg. per 100 c.c. of blood as top normal, they found that 
the glycosuria always appeared within one hour in positive cases. They reported 19 
cases of pregnancy diagnosed in this way, with no failures, but observed that the 
test was unreliable after the third month of pregnancy. 

Welz and Van Nest,<* using a modified technic, found the test satisfactory 
in 95 per cent of the cases studied. 

Hirst and Long,? in their first paper collected the results of a number of in- 
vestigators, demonstrating a total of 247 positive results in 259 cases tested, and 
presented their own studies. In 15 confirmed pregnancies, 14 gave positive results 
up to the end of the fourth month, while 4 were positive and 3 were negative 
aftor the fourth month. They reported no positive results in the. absence of preg- 
nancy. In their second paper, the same investigators® reported 150 cases studied; 
in 88 cases definitely pregnant, the test was positive in 83 (94 per cent) ; in 62 
nonpregnant cases the test was negative in 57 (92 per cent). 

Bauero reported satisfactory studies in both groups; Hofbauerio to a lesser 
extent. Williams^ secured positive results in a small series of cases by the original 
technic, but showed discouraging results with some of the modifications. 

Seitz and Jess , 12 on the other hand, reported 55 per cent of positive results 
and 57 per cent of negative results in nonpregnant cases. An unruptured ectopic 
pregnancy was negative. Zondekis and Hellmuthi-i concluded that the test was of 
rather doubtful value. 
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Dietrich 15 reported 64 per cent of positive results in pregnant cases, and quoted 
a similarly low percentage in the work of Hallauer, Freund, Sachs and Bathe as 
reported by the latter author. 

Nurnbergerw claimed that in abortion there is a positive reaction as long as 
most of the placenta remains attached, the same being true of ectopic gestations. 
He regarded this as an aid in the prognosis of a threatened abortion, claimed 
ability to thus distinguish between the latter and a complete abortion, but not 
between complete and incomplete ones, because of the degree of placental remnants 
remaining. His results in the diagnosis of pregnancy were uniformly correct. 

Lembeke and Lindig, 17 while reporting gratifying results with the test, mentioned 
an ovarian cyst as giving a positive reaction. 

SCOPE OF TIIE INVESTIGATION AND TECnNIC 

Our attention was called to this subject by the satisfactory results 
reported by several investigators, notably Hirst and Long, and ac- 
cordingly we commenced observations on the Gynecological Service at 
Jefferson Medical College Hospital in December of last year (1925). 
The modified technic of Hirst and Long was employed, using 120 gm. of 
cane sugar or glucose, dissolved in water, and flavored with lemon or 
orange juice, cane sugar in about half of the cases, and glucose in the 
remainder. It was pointed out by Rowe, 13 in a paper at Toronto in 
1921, that it is immaterial whether one uses sugar or glucose in testing 
the tolerance. Withholding breakfast, a preliminary specimen of 
voided urine was secured, and labeled "No. 1” ; then the sugar solution 
given, and specimens of voided urine secured at one- and two-hour in- 
tervals and labeled "No. 2” and "No. 3.” All specimens were then 
examined for sugar by Benedict’s method. If sugar was found in the 
preliminary specimen, a differentiation was attempted; if found in the 
second and third specimens, and not in the first, the test was regarded 
as positive, and a blood-sugar estimation performed. If negative for 
sugar, the test was classified as "negative” and no blood-sugar study 
made. In positive tests, glucose was regarded as the reducing sugar, 
since the fact has been rather definitely established, that with a negative 
preliminary specimen, the sugar appealing in the urine after the in- 
gestion of glucose is the same, especially when Benedict’s test is em- 
ployed. Blood-sugar estimations in positive cases were made on the 
morning following, breakfast being withheld. The rather lengthy 
blood-sugar tolerance test was not considered essential. Rowley”' of 
the Mayo Clinic has shown rather definitely that the average range 
for blood-sugar concentration in normal pregnant women is 0.09 per 
cent to 0.31 per cent, which is the same as that found in nonpregnant 
women. 

It was decided to cony out the sugar tolerance tests on eases of 
actual or suspected pregnancy, intra- or extraulerine; threatened or in- 
complete abortions • postabortal or puerperal infections; complicated 
pregnancies : myoma of the uterus, simple or complicated; ovarian 
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cysts; pelvic inflammatory disease; study cases of doubtful diagnosis, 
especially with, abdominal or pelvic enlargements. In some instances, 
tests were carried out after uterine evacuations, and in certain post- 
operative abdominal sections, for definite reasons that will soon be men- 
tioned. Sometimes, notably in ruptured ectopic gestations, the necessity 
of instant operation precluded tests being made. Unfortunately, as is 
so frequently the case, patients have signed releases and left the hos- 
pital before all the desired studies could be made. The investigations 
were continued until the latter part of October, 1926. 

It has been our earnest desire to estimate the real value of the sugar 
test in the diagnosis of pregnancy ; to determine its reliability in doubt- 
ful cases, both early and in the later months ; to observe the results en- 
countered in nonpregnant cases, and thus prove or disprove the 
desirability of the test as a practical aid to the obstetrician and 
gynecologist. 

ANALYSIS OF RESULTS OBTAINED 

Eighty-two sugar tolerance tests were carried out, — 19 in patients 
found to be definitely pregnant, and 63 in nonpregnant cases. In the 
first group, 11 were positive and 8 negative; in the second group 20 
were positive and 43 negative; 57.9 per cent and 68.2 per cent re- 
spectively, or 31.7 per cent positive results in nonpregnant cases. Let 
us briefly analyze these results. 

Uterine Pregnancy Cases . — In 17 cases, the test was positive in 11, 
and negative in 6. All but one were three months’ pregnant or less; 
with three exceptions these pregnancies were complicated : threatened 
abortion, 5; toxemias of pregnancy, 3; pyelitis, 3; salpingitis, gall 
bladder disease, and myoma of the uterus, each one. In two of the 
positive cases, the preliminary specimen was positive for sugar; both 
blood-sugar estimations, however, were normal. The highest blood 
sugar recorded was 158 mg. in a patient giving a positive test, and 
whose pregnancy was complicated by cholelithiasis. Ordinarily her 
urine was negative for sugar. In another patient, the test was nega- 
tive three times, the blood sugar being 0.066. 

Extrauterine Pregnancy Cases . — Four cases were studied. In two of 
the cases, in which the test proved negative, unruptured ectopic gesta- 
tions were present, and were operated upon. One of these cases was 
particularly interesting. The patient had been admitted to the ward 
as an incomplete abortion, and it was reported that placental tissue 
was extruding from the external os. After several days’ rest in bed, the 
temperature not being elevated, a curettage was done, with little re- 
sulting material. At this time some enlargement of the left adnexa 
was noted, but believed to be inflammatory, and the patient was treated 
accordingly. She felt exceptionally well for several days, when she be- 
gan to complain of severe pain in her left side, accompanied by a 
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rapidly enlarging mass above Poupart’s ligament and definite signs of 
internal hemorrhage. Abdominal section was immediately performed, 
and a left ruptured ectopic pregnancy found with profuse hemorrhage 
into the left broad ligament. Fortunately the patient recovered, with 
the aid of blood transfusion. 

In a third ease, operated upon for pelvic inflammatory disease, in 
which the test was negative, an old tubal abortion, with considerable 
blood clot was found. In all of these cases, ectopic pregnancy had 
been considered nonoperatively. In the fourth case, operated upon as 
an emergency ruptured ectopic pregnancy, a positive test was secured 
two weeks after the operation. The blood .sugar was normal. 

Incomplete Abortions . — Of twelve cases studied, 8 were negative and 
4 positive. Curettage was performed on 3 of the negative cases, and 
placental tissue removed in each instance, the other 5 subsiding spon- 
taneously. In 2 of the positive eases, curettage was performed, and a 
week later positive tests again obtained. The blood sugar was normal. 
The other 2 eases subsided, signed releases, and left the hospital. 

Nonpregnant Cases — Myoma of the Uterus . — In uncomplicated 
myoma of the uterus, 6 eases were positive, and 7 negative. The blood 
sugar was normal in these cases. In several of these patients, preg- 
nancy was suspected, and secretion was present in the breasts of two. 
All hut one were operated upon, or given radium. 

Myoma of the Uterus and Inflammatory Disease . — In four cases, one 
was positive and three were negative. The blood sugar was normal in 
the positive case. There were no unusual features about any of them. 

Pelvic Inflammatory Disease . — In 15 eases, there were 4 positive tests. 
The blood sugars were normal in these cases. Of the 11 cases giving 
negative tests, ectopic pregnancy was considered in 2; in 2 of those 
giving positive tests, a similar condition was thought of. All were 
inflammatory without doubt. 

Postabortal Infections . — Of five cases, one gave a positive test. This 
patient was lactafing, and also showed sugar in the preliminary speci- 
men. The blood sugar was 0.081, and lactose was found in the urine. 
In one of the four cases giving negative reactions, pregnancy was con- 
sidered, but ruled out definitely. 

Ovarian Cysts . — Of three cases, one gave a positive test. Pregnancy 
was a possibility. The test was repeated a week after operation and 
was again positive. The blood sugar was normal. 

Snhinvoluiion and Endometrial Hyperplasia . — Two cases of subin- 
volution, and one of endometrial hyperplasia, gave negative results with 
the test. In the latter case ectopic pregnancy was considered on ad- 
mission. 

Ureteral Stricture . — Two cases fell into this group: one was positive, 
and one negative. In the former instance there was a fpiestion of re- 
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tained placental tissue from a rather recent premature birth. The 
curet and the cystoscope decided the issue. The blood sugar was nor- 
mal. The latter case was also admitted for study and the diagnosis 
made clear. 

Cardiac Disease. — Two cases gave negative findings. The question of 
ectopic pregnancy and incomplete abortion was ruled out in each ease. 

Hydatid Mole, Tuberculous Peritonitis and Endocrine Imbalance . — 
A case admitted as a threatened abortion twice reacted negatively. Con- 
vinced that the patient was pregnant, she was discharged to return for 
dispensary observation. Instead she went to another hospital and was 
operated upon, an hydatid mole being discovered. A case of tubercu- 
lous pei’itonitis was negative. A positive test was secured in a patient 
twenty years old, admitted because of generalized abdominal pain. She 
was said to have never menstruated, and had at one time been on the 
medical service, when a diagnosis of congenital lues had been made. We 
considered her as an endocrine case as well. The blood sugar was 
normal, and a Roentgen study of the skull, showed no pituitary 
pathology. 

CONCLUSIONS 

1. From the result of our studies, indicating less than 60 per cent of 
positive reactions, we conclude that the sugar test is not reliable as an 
accurate diagnostic aid in pregnancy. Decreased carbohydrate toler- 
ance, however, as evidenced by women in the pregnant state, apparently 
differs from the renal or alimentary type of glycosuria, and is inter- 
preted at the present time as due to the depletion of base in the body 
of the pregnant woman which is conductive to a lowering of sugar 
metabolism. 

2. We have found the test of no practical value in determining the 
status of a threatened, incomplete or completed abortion. 

3. The large number of positive results in the nonpregnant cases, 
less than 70 per cent being negative, further emphasizes the unreli- 
ability r of the test, particularly since the question of the differential 
diagnosis from pregnancy arose in a number of instances. These 
positive reactions, with normal blood-sugar findings in all but one 
case, are probably explained upon the basis of an alimentary or renal 
glycosuria. 


Following the diseussion of my paper at the November meeting of the Obstetrical 
Society of Philadelphia, I carried out a series of sugar tests to meet Dr. Hirst’s 
criticism, using 7.5 gm. of sugar to every 10 pounds of the patient’s body weight, 
with the following results: 

75 per cent of positive results in cases actually pregnant. 

38.8 per cent of positive results in nonpregnant .cases. 
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The percentage of positive results in nonpregnant cases exceeds that obtained 
in the first series studied; the percentage of positive results in patients actually 
pregnant is also higher than in the first series, but fewer cases wore observed. 

It demonstrates, however, that it makes little difference whether a definite amount 
of sugar, 120 gm. or 7.5 gm. for every 10 pounds of body weight is used in 
carrying out the test, and to our mind, the test cannot be relied upon in differenti- 
ating pregnancy from other intraabdominal conditions. 

Space does not permit of a detailed discussion, but the differential diagnosis of 
pregnancy from other conditions was an important issue in a large percentage 
of the cases tabulated. 

I take this occasion to thank Dr. Anspach, Chief of the Gynecological Service 
at Jefferson Hospital, for the opportunity of presenting these observations. Thanks 
are also due to the resident physicians, nurses, and laboratory personnel for their 
earnest cooperation, and to Dr. Morse, head of the Chemistry Department at Jef- 
ferson Medical College, for valuable suggestions. 
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THE CASE-TEACHING METHOD IN GYNECOLOGY 

By Samuel R. Meaner, M.D., Boston, Mass. 

(Associate Professor of Gynecology, Boston University School of Medicine ) 

I N THESE days of an overcrowded medical curriculum it is neces- 
sary that each teacher give careful thought to the question of 
using most advantageously the limited time assigned to him. 

The things which might be studied with profit are numerous enough 
to occupy a period of many times four years. The first problem, 
therefore, that the teacher must face is to determine, by elimination 
as well as selection, what things are to be taught. The second prob- 
lem is to decide upon the manner of that teaching. 

The guiding principle in selecting the subject-matter of a course 
should be the admitted fact that the purpose of the undergraduate 
medical curriculum is to train men for the general practice of med- 
icine. Those who will eventually work in a special field must expect 
to get their special training later. A common fault of the specialist- 
teacher is to present his subject to undergraduates as he would to a 
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class of intending specialists in that particular field. Perhaps the 
laboratory teacher is even more inclined to this fault than is his 
clinical brother. There is much truth in Dr. Ray Lyman Wilbur’s 
statement that the specialist is at times a positive menace to the under- 
graduate student. 

The gynecologic training of the future general practitioner must 
equip him along the following lines: 

1. He should have a broad general idea of the scope of the gyneco- 
logic field and of its interrelations with other departments of practice. 

2. He should obtain the greatest possible amount of personal expe- 
rience in diagnosis, which is by far the most important item in his 
training. Other knowledge will come naturally with this; without 
this, other knowledge is useless. 

3. He should have some acquaintance with the simpler methods of 
treatment as applied to common minor gynecologic ills. 

4. He should know when to refer a patient for treatment to a spe- 
cialist and what can be expected of such treatment. 

The specialist-teacher faces a constant temptation to include other 
things in his course. The detailed histology and embryology of the 
female generative tract ; microscopic gynecologic pathology ; operative 
technic ; controversial material ; the particular hobby of the individual 
instructor, all of these are interesting, and all of them would be ex- 
cellent things for the student to know. All of them must, however, 
be strictly excluded from the undergraduate course, so long as their 
inclusion in a limited program would in any degree force out other 
more essential things. 

There are several teaching methods that can be employed in a clin- 
ical course. Among them are the didactic lecture, the formal quiz, 
the amphitheater clinic, the ward clerkship, the out-patient section- 
work, the informal conference, and the case-teaching exercise. 

The tendency today is happily against any great amount of purely 
didactic work. A long course of such lectures on a clinical subject is* 
likely to develop into one of two things, either a profitless review of 
the textbook, or a specialized discourse on the particular interests and 
views of the speaker, suitable for advanced but not for elementary 
students. 

The formal quiz is an objectionable method, out of keeping with 
university standards of education. The few who recite may learn 
something from such an exercise, but the majority of the class spend 
a tedious and unprofitable hour. 

Of all clinical subjects, gynecology is one of the least well able to 
employ the amphitheater clinic for undergraduate teaching purposes. 
Operative clinics before a class of future general practitioners are a 
waste of time; nonoperative amphitheater clinics are a waste of op- 
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portunity, since the eases could be studied much better by sections 
of the class. 

The ward clerkship has many advantages, but these are as a rule 
to be obtained only after the student has become well introduced to 
the routine of the hospital. The short clerkships in gynecology which 
can be crowded into the undergraduate course are likely to involve a 
considerable waste of time. 

The ideal way of teaching gynecologic diagnosis, with certain ele- 
mentary facts about treatment, would be to have the student in the 
out-patient clinic for a year. At the end of that time he ought to be 
fairly well trained along the necessary lines. Since actually he can 
stay in the out-patient clinic only two or three weeks, it is necessary 
to find some supplementary short cut to knowledge. 

Assuming that ninety hours in the third and fourth years are to be 
devoted to the teaching of gynecology, the following program is sug- 
gested. 

1. Ten hours of didactic lectures, dealing in a very general way 
with the scope of gynecelogy and the general problems involved. 
These lectures should come in the third year, and preferably in the 
first term ; at any rate, as far as possible they should be given before 
the student begins his clinical work. 

2. Forty-eight hours of clinical teaching of small sections in the 
out-patient department, divided into twelve half-day exercises of four 
hours each. Three hours at least of each exercise should be spent in 
actual contact with patients. The other hour might be devoted to 
informal conferences on subjects suggested by the clinical material at 
hand, to the stud 3 r of gross pathologic specimens, to the occasional 
demonstration of some special method of investigation in the clinic, 
and, rarely, to the witnessing of an operation on a case previously 
seen by the students. This out-patient work might come in the third 
or fourth year, but preferably after the lectures have been given. 

3. Thirty-two hours of case-teaching. This should come in the 
fourth year, after the students have done their out-patient work. 

While it is not claimed that forty-eight hours in the out-patient de- 
partment plus thirty-two hours of case-teaching will be the equivalent 
of a year in the out-patient clinic, I do believe that such a com- 
bination will be much more profitable than forty-eight hours of out- 
patient work plus another thirty-two hours of out-patient work, or 
plus thirty-two hours in the wards, or plus thirty-two hours spent in 
any other way. 

Forty-eight hours devoted to examining out-patients will give the 
student a fair elementary training of the eye and hand, and will do 
this as well, for all practical purposes, as would eighty hours similarly 
spent. Forty-eight hours in a busy out-patient clinic will not go far 
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in training tlie student ’s mind to correct gynecologic thinking ; eighty 
hours would not go appreciably farther. Thirty-two hours devoted to 
case-teaching, following upon the training of the eye and hand, will 
accomplish gratifying results along this line. 

There are several advantages peculiar to the case-teaching method. 
For one thing, the instructor can marshal before his students in a 
series of thirty-two one-hour exercises a carefully selected array of 
cases such as the haphazard material of the out-patient department 
might not present in the course of many months. As a second thing, 
it is possible to present each case in its entirety, including actual treat- 
ment and end-result. In the third place, one can dwell upon the vari- 
ous features of the cases with a thoroughness rarely possible in the 
course of a busy clinic, and with a frankness which is often inadvis- 
able in the presence of the patient. 

It may be urged in objection that ease-teaching is a reversion to 
the didactic methods which we are nowadays tending to discard. A 
little reflection will show that this criticism is unfounded. In some 
departments of medicine teaching without the patient would be de- 
cidedly impractical. In dermatology, for example, one look is prob- 
ably worth more than ten printed pages. In gynecology, however, the 
situation is different. Here certain data must first be obtained 
through direct contact with the patient. Following this, one must 
then by a process of reasoning draw from these data conclusions as 
to diagnosis, and formulate plans for treatment. Such a process of 
reasoning can be carried out just as well if the necessary data are 
presented on paper, as when they are elicited at first hand. The key- 
note of the method is that it encourages the student to do individual 
thinking under proper guidance. 

The case-teaching exercise can be handled with a fairly large sec- 
tion of students. Between twenty and thirty men make a section of 
convenient size ; when the number is greater than thirty, it is difficult 
to keep the exercise on an informal basis. If two or three men take 
an active part in the discussion of each point that comes up, then one 
can expect to hear from the whole section during the consideration of 
a single case. 

The best success of the method will depend largely upon the per- 
sonal equation of the instructor. A certain latitude must be allowed 
each individual teacher in his manner of conducting the exei’cise, for 
thus each will accomplish the best results. 

The following is a useful plan. A case is assigned at the beginning 
of the hour, and the opening five minutes are devoted to silent con- 
sideration. Then some student is asked to state in general terms the 
problem or problems involved. This contribution will serve as a point 
of departure, and discussion of the case can then proceed. Usually 
the first business will be to enumerate the various possibilities in 
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diagnosis, witli the points in favor of and against each. Data omitted 
from the case-record may be supplied by the instructor, who will in 
a general way guide the discussion into profitable channels. Most of 
the actual talking, however, should be done by the students them- 
selves. Thej r are led to advance ideas, and to comment upon and 
criticize those ideas. When a diagnosis has been reached, prognosis 
and treatment are taken up. These are discussed in the fullest detail, 
emphasis being laid upon the manner in which they would be pre- 
sented to the patient in actual practice. Finally the treatment car- 
ried out and the end-result in that particular case should be made 
known, and the reason should be considered for any errors of judg- 
ment that are discovered. . The study of the first ease will usually 
occupy about thirty-five minutes. A second shorter case can then be 
taken up during the remainder of the hour ; this may well involve a 
related problem which will throw further light upon what has been 
learned from the first case. 

An alternative plan is to announce beforehand what cases are to 
be taken up at a stated exercise, thus giving the student opportunity 
for preliminary thought and discussion. This method 'makes for 
economy of time in the classroom, but may detract somewhat from the 
spontaneity of the exercise, as students are likely to come with more 
or less fixed ideas. In last analysis, the most advantageous manner 
of conducting case-teaching exercises will gradually be evolved by 
each instructor from experience with his own particular group of 
students. 

A three years’ trial of the case-teaching method in gynecology has 
convincingly demonstrated to me its value as an adjunct to other 
methods of clinical instruction. Perhaps the greatest proof of that 
value is the favor with which case-teaching exercises are received by 
students, for the modern medical student is, as a rule, very quick to 
discriminate between what is useless and what is profitable in his 
work. 

475 Commonwealth Avenue. 


Vigncs: The Etiology of Labor. Lc Progres medical, 1024, No. 35, p. 522. 

After having discussed the various theories ns to the cause of labor, Vigncs, in 
summing up, states that although the onset of labor is attributed to fetal maturity, 
to the adaptability of the uterine muscle to contraction, or to the developing property 
of the decidua to separate, these factors are in reality only signs of ovular maturity 
and do not explain the etiology of beginning labor. He concurs with Avienne that 
at the appointed time labor begins by the "Grace of God." 

TiiEonont: W. Adame. 



CARDIAC STIMULATION BY MASSAGE AND ADRENALIN 
FOR SUSPENDED ANIMATION, WITH THE REPORT 

OF A CASE 

By Ed. H. Greene, M.D., F.A.C.S., Atlanta, Ga. 

(Associate in Gynecology, Emory University, School of Medicine ) 

T HE employment of adrenalin, as a cardiac stimulant, seems to be 
practiced universally. Heart massage is performed occasionally, 
but, according to tlie literature, is a rather rare occurrence. In the 
ease reported here, both methods of stimulation were used, and with 
such gratifying results, that a report seems justified. 

Functional activity of the mammalian heart may be restored by the 
following methods which have been demonstrated either experimen- 
tally or clinically. Stimulation by: (1) handling or touching; (2) 
needling; (3) aspiration of the heart cavities; (4) direct cardiac electri- 
zation; (5) direct arterial infusion through the carotid toward the 
heart; (6) heart massage; (7) direct injection of adrenalin into the 
heart. Some of these methods have been discarded because of the at- 
tendant danger and doubtful value. 

In suspended animation of the heart, the muscle, though relaxed, is 
capable of contraction if stimulated. But, as the arterioles and capil- 
laries are entirely relaxed, it has been shown that it is extremely diffi- 
cult to raise the blood pressure to a higher level than 15 or 20 mm. 
This level of pressure is incompatible with life. The problem there- 
fore, is to increase the peripheral resistance, and this may be brought 
about by the injection of the blood pressure raising principle of the 
suprarenal glands. The solution (adrenalin) may be injected directly 
into a vein or it may be given intravenously with normal saline. It may 
be injected directly into the heart muscle or into one of the chambers 
of the heart. Intracardiac injection is the most prompt and powerful 
form of heart stimulation known. It is said that this method of stimu- 
lating a failing heart (intracardiac injection) was first used about 
fifty years ago by Scliitf, a German physiologist. 

Adrenalin stimulates the cardioaeeelerator and augmentor fibers, 
thereby increasing the force and frequency of the heart beat. These 
two factors lead to an increase in the blood pressure. It has been dem- 
onstrated that adrenalin, applied to blood vessels as long as one hour 
after death, causes contraction. Now if the solution is injected into 
the blood and can be distributed, peripheral resistance should result. 
By proper massage of the heart, the circulation, and hence the distribu- 
tion of adrenalin, is increased. The blood pressure is increased in the 
various arteries, and when the pressure in the coronary artery reaches 
30 mm. or more, the heart will probably resume its rhythmic eontrac- 
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tions. Keen points out that it is easier to reestablish the rhythmic action 
of the heart than to resuscitate the vasomotor and respiratory centers. 

Bardier and Stillnumkes succeeded, with intracardiac injections of 
epinephrin, in reviving dogs that had succumbed to chloroform poison- 
ing. Gottlieb found that adrenalin, given to animals poisoned with 
chloral, maintained the action of the heart until the danger point 
had been passed. Kathe obtained similar results in animals in col- 
lapse after excessive doses of chloroform. Katlie and Duncan used 
adrenalin in collapse following spinal anesthesia with stovaine and 
cocaine. Four eases were reported: In two the heart sounds were 
inaudible, and in two the respiration had failed. All recovered. Kathe 
gave a weak solution intravenously. Duncan gave four (4) minims of 
the 1 :1000 solution intramuscularly. 

Massage is of no value (1) after coagulation of the blood in the 
heart has taken place, (2) after the myocardium has lost all con- 
tractility by postmortem changes, and (3) after complete cessation of 
activity of the respiratory and vasomotor centers, as evidenced by 
arrest of respiration and an extreme!}' low arterial pressure. 

Direct cardiac massage may be applied by one of three procedures : 
(1) Sternocostal or transthoracic route (thoracotomy), (2) Abdomino- 
transdiaphragmatic route (laparotomy and incision through the dia- 
phragm), (3) Abdominosubdiapliragmatic route which accomplishes 
all that can be expected of any method without the risks and bad 
effects that other methods might produce. Obviously then, it is the 
method of choice. 

Technic . — An epigastric incision is made. The hand is inserted and 
grasps the heart through the thin relaxed diaphragm, taking care to 
not injure the latter by perforation. The heart is held as well above 
the apex as possible so as to contract the ventricles rhythmically, 20 to 
40 times a minute, between the thumb and fingers. The massage, if 
effective, should be continued until the heart beat is regular and 
forceful. 

In cardiac massage, it is evident that rapidity in instituting the pro- 
cedure is necessary. It has been said that “restorative measures are 
never exhausted or completed in such an accident (collapse under anes- 
thesia) unless direct cardiac massage has been tried.” In some cases 
the response is immediate, while in others no contraction has been 
felt until five minutes or more have elapsed. Lemormant reported 25 
cases in which he used the sternocostal route 16 times with 12 total 
failures, three temporary recoveries and one permanent recovery. 

CASE REPORT 

A colored, unmarried woman, 38 years of age and a laundress by occupation, 
v,:m admitted to the Emory University Unit of Grady Hospital on I Thru ary !i, 
complaining of foul vaginal dbcliarge of one year's duration, and backache 
of intermittent severity. 
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Past History: “Has never been healthy , ’ ’ has had “female trouble” for the 
past ten years. Eight lobar pneumonia six years ago. Influenza three weeks ago. 
There were no complications. Menstruation began at 13, periods normal until 
two years ago at which time they became “ scanty, irregular and watery. 5 ’ She 
had some pain during the last two periods. She has never been pregnant. She 
had “bladder trouble” about eighteen months before admission to the hospital 
and a recurrence of it in October, 1922. She has had nocturia as far back as can 
be remembered. Operations: An enlarged cervical gland was removed four years 
ago. Bartholin’s abscess incised two years ago. Posterior colpotomy one year ago. 

Present Illness: Since October 1921 she has been troubled with backache, 
especially when standing. For two months, preceding admission, she has had a dull 
headache, and for the past 'three ■weeks has slept very little. About one year ago 
she had severe pains in the lower abdomen. An abscess was opened and drained 
through the vagina. Following that operation she remained in bed about four 
months and has never been well since. She has had a foul, purulent, vaginal dis- 
charge continuously since the abscess was drained. On admission tenderness was 
noted in both lower quadrants, with a soft fluctuant mass, about the size of a 
grape fruit, low in the abdomen and slightly to the left of the midline. This 
extended into the culdesac. A foul purulent discharge was observed draining 
through a small opening in the posterior vaginal wall. Temperature 99°; pulse 
100; respiration 20. The urine and blood, including the Wassermann test, were 
all negative. A diagnosis of chronic pelvic abscess was made. 

The temperature and pulse rate dropped to normal immediately after admission, 
but it was thought wise to enlarge the opening into the culdesac and secure better 
drainage. This was done on February 8, 1923 and about 5 ounces of foul pus 
were evacuated. Free drainage continued and, except for a slight reaction to the 
operation, she remained afebrile until the twentieth postoperative day. At this 
time the temperature rose to 103° and the pulse to 130. The discharge ceased. 
It was thought that the temperature was due to the absorption of toxins from 
the abscess and therefore the opening in the culdesac should be enlarged. This was 
done; drainage was reestablished and the temperature and pulse rate promptly 
dropped to normal. Her blood was reexamined, but no remarkable change was 
noted. On the thirty-third day the discharge stopped again. There was an im- 
mediate rise in the temperature and pulse rate. The abscess was reopened with 
subsequent return to normal of the temperature and pulse rate. At this time, how- 
ever, it did not appear that the patient was getting any better. She was draining 
freely from the culdesac, and the temperature and pulse were normal, but the im- 
pression was that she was getting gradually weaker and the wise thing would be the 
performance of a laparotomy and attempt to remove completely, the abscess mass. 

On the forty-sixth day (March 26, 1923) under ether anesthesia, the abdomen 
was opened by midline incision. The entire pelvic cavity was found to be a mass 
of adhesions. The uterus was enlarged to half again its normal size and was soft 
and boggy. The left ovaTy had undergone cystic degeneration with no evidence of 
normal ovarian tissue remaining. There was a left intraligamentous cyst about the 
size of an orange. It was freed from adhesions and removed with the uterus. 
The right ovary was in the culdesac and was simply a sac of pus almost as large 
as the intraligamentous cyst. It was found that this mass alone (i.e., the right 
ovarian cyst) had been opened by the colpotomy incision. This mass was ruptured 
by the manipulation, and on removal a large amount of foul thick pus escaped. 
The intestines had been packed off and the soiled area was sponged out following 
the escape of the pus. The uterine arteries were being ligated when the patient 
suddenly ceased breathing and the heart stopped beating. "When the pulse and 
respiration were reestablished, blood vessels were quickly ligated and the cervical 
stump was suspended from the round ligaments. One Penrose drain and one 
tubo drain were brought out through the abdominal incision and the abdomen 
Tapidly closed. 
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At tlie beginning of the anesthesia, the patient was extremely nervous, pulse 
100, strong and regular. Blood pressure, systolic 158, diastolic 100. About one 
hour after beginning anesthesia, the pulse suddenly became imperceptible, but in 
one minute’s time it was found to be strong and regular at 130 a minute. About 
thirty minutes later she was breathing regularly, 24 to the minute, pulse of good 
volume at 130 a minute and the pupils equal in slight contraction. Suddenly, and 
for the second time, the pulse became imperceptible; breathing ceased and heart 
impulse could neither be seen, heard nor felt. Both pupils were, completely dilated. 
The patient’s head was quickly lowered. Artificial respiration was begun and the 
sphincter ani was dilated. Two c.c. of adrenalin chloride (1:1000 sol.) were in- 
jected into a superficial vein of the neck and 2 c.c. were injected into the pericardial 
sac. The light hand was introduced through the abdominal incision into the 
abdomen, and the apex of the heart seized through the unopened diaphragm. No 
impulse could be felt. Grasping the heart between the thumb and fingers, as high 
up on the organ as possible, it was rhythmically squeezed. After four minutes 
of suspended animation, a faint cardiac contraction was felt. This was followed 
by rapid trip-hammer -like ihrobs, weak at first, but gaining in force as the rate 
slowed down to rhythmic beats and the pulse was perceptible in the temporals. At 
this time, cardiac massage was discontinued, but artificial respiration was kept 
up. About two minutes after the cardiac impulse was felt, the patient gasped and 
oxygen was given. Artificial respiration was discontinued and she promptly stopped 
breathing. The artificial respiration was immediately resumed and continued until 
the breathing was regular. Leaving it off the second time, the respiration con- 
tinued at a regular rate and the pulse was 150 to the minute. One pupil was 
contracted to pin-point size and the other remained fully dilated. (Cerebral 
embolus was suspected). Oxygen was continued until the abdomen was closed. 
The patient was returned to the ward with a pulse rate of 14 0 and of fairly good 
volume; the right pupil dilated and the left, pin-point. The pulse rate soon came 
down to 132 and eight hours later she reacted. At this time both pupils were equnl. 

Bor nineteen or twenty days following the operation she appeared to be very 
sluggish mentally. Feeding was more or less forced. The mental sluggishness 
cleared up in about three weeks and she stated that she had no recollection of any- 
thing that had happened since she was taken to the operating room and anesthetized. 
Evidently the deprivation of blood to the brain (during the period of suspended 
animation) had lasted long enough to cause changes in the cerebral mechanisms 
concerned in memory and the higher mental processes. At the time of her dis- 
missal from the hospital, she had a ravenous appetite, good morale, walked about 
the ward and felt all right. At the present time (1926) she is enjoying excellent 
health. 
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VACCINATION OF PREGNANT WOMEN AND 
NEWBORN INFANTS 


By Barnard L. Lieberman, B.S., M.D., Detroit, Mich. 

(From the Obstetrical Service of the Kerman Kiefer Hospital) 

T HROUGH a ruling of the Department of Health of the City of 
Detroit, all patients presenting themselves at the Prenatal Clinics ; 
and also all patients admitted for delivery at the Herman Kiefer 
(Municipal Obstetrical) Hospital, are routinely vaccinated against 
smallpox. By the same rule all newborn infants are also vaccinated. 

The question has been raised, “Can an unborn infant be immunized 
against smallpox by vaccinating the mother during her pregnancy?” 
If so, another question arises as to whether a mother, who has been 
successfully vaccinated within the past three years, can transmit this 
immunity to her unborn child. If the immunity of the mother can be 
transmitted to the child, then as her immunity wears off, the unborn 
child ought to become more susceptible in proportion to the time that 
has elapsed since the mother was last successfully vaccinated. Again, 
in contrast, does vaccination of the mother during pregnancy or im- 
mediately previous, actually convey any immunity to the child in 
utero? Or is the immunity, that a certain proportion of newborn 
infants have, just a part of the general immunity which they offer to 
all infection? 

With the material of the prenatal clinics available, and inasmuch 
as the eases coming to the prenatal clinics eventually deliver at the 
Herman Kiefer Hospital, it was thought opportune to check on a 
series of 351 cases delivered in the service during the months of July, 
August, and September of 1926. 

It is generally conceded that pregnant women may safely be vac- 
cinated without any untoward effects, and without fear of complica- 
tions. As early as 1903 LeLievre (quoted by Urner) advocated the 
vaccination of pregnant women in smallpox epidemics ; and today this 
is done as routine in many clinics (Urner at Minneapolis), especially 
during smallpox outbreaks. 

The series of 351 cases herein reported were all vaccinated on en- 
trance to the Herman Kiefer Hospital. All but 31 of these had been 
vaccinated at some previous time in their lives. These cases were all 
in labor or at term when admitted. Regardless of how recent their 
scar (274 having been vaccinated during pregnancy at the prenatal 
clinics), all were vaccinated. Fresh vaccine was used and the scarifi- 
cation method employed was the “scratch” method, three horizontal 
scratches about 3 mm. long and 1 mm. apart crossed by two vertical 
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scratches. The preliminary preparation of the skin consisted of wash- 
ing with green soap, alcohol, and a final cleansing with distilled water. 
At the hospital as well as at the clinics, readings were made on the 
eighth day and all negatives were revaccinated. The date of the last 
previous positive vaccination was also recorded for future reference. 
Of the cases in which there was a positive reaction, 5 per cent evi- 
denced symptoms of malaise, elevation in temperature, backache and 
discomfort. In not a single case was there any evidence of any threat- 
ened abortion, miscarriage, or premature labor. 

All of our newborns were vaccinated with fresh vaccine on the first 
day. Here again the ‘'scratch” method of scarification was used, the 
left deltoid being the area of choice except in a few instances of 
female infants where the mothers preferred the thigh region. Read- 
ings were made on the eighth day and all the negatives were revacci- 
nated. In 14 cases there was a positive following a negative reaction, 
this being attributed to faulty technic. 

The normal well-being and progress of the infant appeared unaf- 
fected, even though many severe local reactions occurred. In only 


Tama: Showing; tub Number and Type op Reactions Obtained in Vaccinating 

Mothers and Infants 
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1905 
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X. 
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Before 
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25 

0 

30 

1 

XT. 

Before with 
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15 

no 

38 

13 
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one case of the entire series did a vaccinia occur characterized by 
typical exanthema. This infant recovered promptly. The tempera- 
ture curves remained relatively unaffected, even though severe reac- 
tions occurred. Von Reuss, quoting Behm, Gast, and Wolff, calls at- 
tention to the absence of inoculation fever. Ablass, quoted by Klotz, 
explains this lack of temperature rise due to an immunity to the vac- 
cine ; whereas Mensching claims this to be a part of the normal physio- 
logic thermal regulation property of the newborn. Klotz has also 
called attention to the relative infrequence of glandular swellings in 
the newborn. Our experience coincided with this. 

The accompanying table gives the results of the series of vaccina- 
tions of both mothers and infants. The column to the extreme left 
indicates the year in which the last previous positive vaccination oc- 
curred. It will be noted that there were 80 mothers in 1926 with 
positive vaccinations, these having been vaccinated during their preg- 
nancy. Of this group, 57 infants, or 71 per cent, reacted with posi- 
tive vaccinations indicating failure of transmission of immunity from 
the pregnant mother to child. From 1926 back, the years are grouped 
in threes for convenience in tabulating and also assuming that a vac- 
cination ordinarily gives an immunity for a three-year period. Group 
2 consisted of 115 mothers of which number 19 reacted with positive 
vaccinations; and of this group 60 infants, or 52 per cent, were posi- 
tive. From thence on the table indicates as to what the reactions 
were. Group 10, in which the mothers had never been vaccinated, 
showed a positive for infants of almost 100 per cent. 

Immune reactions in the mothers were classified in the negative 
group. In the infants, no immune reactions occurred, the result being 
either a definite positive or negative. 

Although the series of cases is small, yet several conclusions can be 
drawn from the results obtained. 

CONCLUSIONS 

1. Vaccination of the mother during pregnancy resulting in a posi- 
tive reaction does not convey any specific immunity to the unborn in- 
fant, inasmuch as 71 per cent of the infants react with positive scars. 

2. The immunity which is evidenced by the remaining 29 per cent is 
probably due to the general immunity which newborn infants possess, 
plus error from technic and poor virus. 

3. Any immunity which is present is not sufficient to afford any pro- 
tection, even from vaccination. 

4. Previous positive vaccinations in the mother with repeated nega- 
lives following, although indicating an immunity to the mother, do 
not convey any immunity to the infant. 
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5. Women may be vaccinated with safety at any period of their 
pregnancy. 

6. Newborn infants may be vaccinated on the first day after birth 
without undue symptoms and without any dereliction to their future 
welfare. 

7. In clinics, routine vaccination of mothers and infants is advisable 
both for protection and for spreading civic health propaganda. 
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THE VALUE OF THE BLOOD SEDIMENTATION TEST IN 

GYNECOLOGY 

Conclusions from 250 Consecutive Cases 

By Werner L. Benischek, M.D., and Marion D. Douglas, M.D. 

Cleveland, Ohio 

(From the Departments of Pathology and Gynecology, School of Medicine, Western 
Reserve University, and the Lakeside Hospital) 

T HIS investigation was undertaken in order to determine whether 
the blood sedimentation test offers additional information either 
of diagnostic or therapeutic value. Although the test was suggested 
over one hundred years ago, it received no thorough clinical study 
until recently. The fact that the earliest clinical applications were 
in obstetrics and gynecology has probably no real meaning and the 
general principles indicated in relation to infection may well hold a 
similar value in other fields of medicine. The condition in which in- 
creased sedimentation rate occurs par excellence is sepsis, and our 
most rapid rates occurred when there was incarcerated pus. Pelvic 
abscess cases showed consistentl}' the most rapid rates, while septic 
abortions, with equivalent febrile and leucocytic reactions but pre- 
sumably without collections of pus, were definitely slower. 

We have watched with much interest the results of the reaction of 
blood sedimentation in a practically consecutive series of 250 gyneco- 
logic cases of all types, correlating the leucocyte count, the febrile 
reaction, and the clinical response of the patient, with the blood set- 
tling time. In these observations it was attempted to determine 
whether or not rapidity of blood settling, as such, might be of prog- 
nostic value as well as being of some diagnostic importance in gyn- 
ecologic pathologic studies. 
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Technic. — The simplest technic possible was employed. A stand 
containing 10 glass Linzenmeier tubes, each with a diameter of 5 mm., 
haying an upper mark to indicate at what height the tube contains 
1 c.c. and a second mark which is always 18 mm. below the upper one. 
First 0.2 c.c. of sodium citrate are placed in the tube. This is used in 
a 5 per cent solution. We place 0.8 c.c. of blood in the prepared tube, 
mix thoroughly, and note the time. The sodium citrate prevents the 
coagulation and a sinking of the red cell level below the upper mark 
is soon noted, leaving a column of yellowish-green plasma. The stand 
must be kept in exactly vertical position and at average room tem- 
perature. Keeping it in the icebox, we obtain almost the same results 
as in room temperature, but if it is kept in the incubator a highly 
increased speed is produced. As the speed is not constant but becomes 
slower in the lower part of the tube on account of increased density 
of the solution, a reading is taken when the red cell level has reached 
the lower mark 18 mm. from the upper one. Then the time is noted 
again. 

A normal rate was established on healthy young women as a con- 
trol. In a certain proportion the white blood count was also available 
as an additional check. This showed the typical wide variation within 
the presumably normal limits ranging between 248 and 680 minutes, 
averaging 446 minutes in 17 individuals. Values in men, being be- 
tween 503 and 810 minutes, averaged 673 minutes. We have no ex- 
planation for the disparity between the sedimentation rates of the 
sexes. 

Results . — Observations are reported upon cases of acute and chronic 
inflammatory disease of the pelvis, upon pregnancy and its complica- 
tions, and upon benign and malignant neoplasms as well as upon 
uncomplicated uterine displacements. 


Table I, Pelvic Infections 


NUMBER 

SEDIMENTATION 

WHITE BLOOD 

TEMPERATURE 

OF 

TIME (MINUTES) 

COUNT 


CASES 

RANGE AVERAGE 

RANGE AVERAGE 

RANGE AVERAGE 


Pelvic abscess 

15 

5-30 

16 

KMUlUiBi 

18,000 

39.2-36.9 

38.2 

Acute purulent 
salpingitis 

40 

12-66 

26 

9,000 

27,500- 

4,500 

11,000 

40.0-36.9 

37.7 

Chronic inflam- 
matory disease 

40 

58-240 

151 

15,800- 

5,100 

9,200 

37.5-36.6 

37.2 

Infected 

abortions 

5 

30-65 

42 

22,500- 

11,300 

17,100 

39.2-36.9 

38.5 


These cases were of the most interest to us because the febrile reac- 
tion and the degree of leucocytosis are constantly used as an index of 
the time for operation for the individual patient. Our lowest read- 
ings (i.e., always below thirty minutes, in one case even decreasing to 
live minutes) were obtained with pelvic abscesses which were usu- 

/ 
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ally associated with a definite elevation of temperature and leucocy- 
tosis in excess of 15,000. Pelvic abscess averaged sixteen minutes. 

Cases with acute purulent salpingitis but without large abscess 
cavities also gave rapid sedimentation rates. Many of these were 
afebrile and had no leucocytosis, i.e., under 10,000 W.B.C. The latent 
infection thus is betrayed by the sedimentation rate and it may be the 
only sign that the patient has serious pelvic disease which requires 
attention, if the vaginal examination is equivocal. In our experience 
operation is not absolutely contraindicated, in the absence of fever 
and leucocytosis, when the sedimentation rate is very rapid, but it is 
safe to say that the speed of the sedimentation, the activity of the 
infectious process and the postoperative morbidity have a definite 
relationship. An increasing sedimentation rate may, however, be the 
signal for intervention for the evacuation of pus if the condition of 
the patient suggests that operation is preferable to expectant treat- 
ment. Subsiding salpingitis shows reduction of the rate, which 
changes very rapidly if any exacerbation occurs. 

On a small series of desperately ill patients shown by autopsy or 
blood culture to have an overwhelming systemic infection, we found 
the sedimentation rate to be increasing or maintaining its rapid level 
whether the leucocyte count was high or low. It is noteworthy, how- 
ever, that in cases of a large pyosalpinx or pelvic abscess with thick 
wall wherein the patient showed only a slight elevation of tempera- 
ture and a white blood cell count ranging from 10,000 to 15,000, the 
sedimentation rate was quite as rapid as in cases of the flushed toxic 
patient with a tremendous leucocytosis and a high temperature. Re- 
peated examinations of patients showing the most rapid rates of 
sedimentation gave no fluctuations which were of any prognostic 
value whatever. 

The great proportion of cases with the most rapid rates, i.e., ten to 
thirty minutes as against the normal standard 248 to G30 minutes, 
made a prompt and entirely satisfactory recovery following surgical 
intervention (completion of abortion, pelvic puncture or salpingec- 
tomy). Three cases dying of sepsis of pelvic origin showed sustained 
rapidity of sedimentation on the day of exitus. From our results, 
therefore, the rate of sedimentation gives no information whatever 
whether or not the disease process is necessarily to be a lethal one. 

In a series of 40 cases of purulent salpingitis where there was a 
gross purulent inflammatory disease in the tubes, the sedimentation 
ranged between twelve and sixty-six minutes and was above thirty 
minutes in only eight. The 20 cases in Table II are quoted to illus- 
trate the consistency of the reaction in purulent salpingitis. 

Chronic pelvic infections (salpingitis and parametritis) gave values 
between 75 and 255 minutes for complete settling of the erythrocytes 
in a series of 40 eases. These all were afebrile and all white blood 
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Table II 


NO. 

SEDIMENTATION 

TIME 

WHITE BLOOD 

COUNT 

TEMPERATURE 

1 

21 min. 

7,580 

38.0 

2 

20 min. 

9,200 

38.8 

3 

19 min. 

11,100 

37.2 

4 

26 min. 

18,000 

37.3 

5 

44 min. 

8,500 

37.4 

6 

27 min. 

13,000 

37.0 

7 

15 min. 

9,500 

36.6 

g 

30 min. 

7,650 

38.6 

9 

17 min. 


37.0 

10 

15 min. 

10,800 

37.0 

11 

28 min. 

6,800 

39.0 

12 

29 min. 

10,400 

37.2 

13 

22 min. 

9,800 

37.0 

14 

36 min. 

9,200 

38.2 

15 

17 min 

14,650 

40.0 

16 

20 min. 

13,300 

37.4 

17 

32 min. 

11,800 

37.0 

18 

19 min. 

18,800 

38.0 

19 

13 min. 

27,500 

38.2 

20 

23 min. 

14,700 

37.6 


cell counts were below 10,000. The blood settling time was reduced 
to an extent which we learned to interpret as tj r pical of chronic in- 
flammation, i.e., chronic metritis, salpingitis, ovaritis and appendicitis. 
Acute appendicitis in a very early stage gives a slower elevation from 
the normal than salpingitis of the same grade, which would indicate 
that the size of the lesion is perhaps a factor, salpingitis in its incip- 
iency involving a greater tissue area than appendicitis. 

In infected abortions the speed was uniformly increased, but was 
not always consistent with the temperature elevation and the white 
blood cell count. Typical sedimentation values ranged from sixty 
to twenty minutes. Postoperative phlebitis has in several cases given 
very rapid sedimentation, values ranging from twelve to forty-three 
minutes. 

PREGNANCY 

The sedimentation rate in 10 cases of normal pregnancy which we 
had the opportunity to examine fluctuated between 128 minutes at 
two months to 11 minutes at the eighth month. The test was origin- 
ally applied to the diagnosis of pregnancy (Fahreus 3 ). The increased 
speed, however, is not striking, in our experience, until the diagnosis 
of pregnancy is unmistakable by vaginal examination. Unruptured 
ectopic pregnancy gave rates between 251 and 286 minutes, which is 
without value from diagnostic standpoint. The test may occasion- 
ally be of value in differentiating the symmetric myoma from the 
pregnant uterus. A myoma, provided there is no degeneration, should 
cause little increase in speed, while the increase is fairly striking in a • 
four to five months’ pregnancy. There is also a definite increase at 
menstruation, the time varying between 160 and 256 minutes in a 
series of 5 normal women. 
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NEOPLASMS 

1. Myoma . — Uncomplicated myoma gave a slight increase in sedi- 
mentation speed, ranging from 175 to 270 minutes in 10 eases, in 
average 215 minutes. These eases showed leucoc 3 , 'te counts within 
normal limits and were without exception afebrile. Degenerated 
myomata in afebrile eases with normal white blood counts showed 
markedly increased rates. This point is of value in the application of 
radium where degeneration of an otherwise uncomplicated myoma is 
suspected. This is in accord with Linzenmeier’s results, who found 
myomata varying between 60 and 246 minutes. A rapid sedimenta- 
tion with a myoma is an indication for immediate operation as it 
signifies probable necrosis of the tumor. 

2. Nonmalignant Ovarian Tumors . — In six cases we found sedimen- 
tation reactions of normal range when they were not complicated; 
eight cases with ascites and adhesions showed increased rapidity, which 
corresponded roughly to the degree of peritoneal imitation as shown 
by thickening and formation of plastic adhesions and exudation of 
fluid. 

3. Carcinoma . — The speed of sedimentation was increased uniformly 
in malignant neoplasms, the sedimentation being most rapid when the 
tumor is rapidly growing or giving rise to metastases or when it is break- 
ing down. After radiation in cases of carcinoma of the cervix with re- 
gression of the tumor and amelioration of the symptoms, the sedimen- 
tation rate slowed markedly, approaching normal readings. Average 
time in carcinoma was forty-one minutes in 15 cases, ranging from 
twenty-two to sixty-seven minutes. It is of interest that in cases of 
cervical erosions and ectropion requiring frozen section to rule out 
malignancy, the sedimentation time was invariably in complete ac- 
cord with the microscopic diagnosis, being 70 minutes or below in 
malignancy and above 150 in cervical erosions. 

ANATOMIC VARIANTS (UTERINE DISPLACEMENT WITHOUT LESION) 

Upon 16 patients with prolapse, relaxed vaginal outlets, retro- or 
anteflexion or retroversion of the uterus, normal sedimentation rates 
ranging from 240 to 463 minutes were obtained, provided there was 
no other pathologic change present. Our attention, however, was 
called to the presence of latent inflammatory disease in an apparently 
uncomplicated retroversion when low' rates were found in several 
eases. 


CONCLUSIONS 

3. The velocity of the sedimentation of the erythrocytes gives in- 
formation of value in establishing the diagnosis when considered in 
relation to the entire clinical manifestation. 
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2. The velocity of sedimentation does not indicate the patient’s 
resistance to infection and is not of demonstrated prognostic value. 

3. When there is neither fever nor leucocytosis, the velocity of 
sedimentation may aid materially in the diagnosis of suppuration in 
the pelvis. 

4. In spite of exceptions the velocity of sedimentation is generally 
directly proportional to the extent or severity of the inflammation or 
both. 
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BENTON UTERINE BLEEDING: A PRELIMINARY REPORT* 

By Joe Vincent Meigs, M.D., Boston, Mass. 

(From the Bast Surgical Service, the X-ray Department, and the Tumor Clinic 
of the Massachxisetts General Hospital ) 

T HIS report deals with a few interesting and unusual cases of 
benign uterine bleeding seen at the Massachusetts General Hos- 
pital during the last three years and presents certain suggestions 
concerning the underlying causes of menorrhagia and metrorrhagia. 
It makes no attempt to deal with the usual causes of uterine bleeding 
such as fibroids, acute inflammations, polyps, senile atrophies, and 
malignant diseases. 

•Some of the cases are isolated and may not prove to be frequent, 
but represent types that have been studied in this clinic. Many of 
them seem to interlock one with the other, but there is something dis- 
tinctive about each of them. There are eases under such headings as 
hypothyroid, hyperthyroid, thrombopenic purpura hemorrhagica, atyp- 
ical purpura hemorrhagica, endocrine, and cases with no definite 
pathologic findings. 

As slight variations from the normal in the condition of the blood 
may be very important, a person especially trained in hemocytology 
is essential in the clinic. The same is true of the endocrine aspects 
of the work. 

The report also attempts to show that uterine bleeding is not as 
simple as once believed. Various workers have made definite sugges- 
tions of causes other than simple hyperfunction of the ovaries or 
hypertrophy of the endometrium. 

•Road before the Obstetrical Society of Boston, Jan. 18, 1927. 



226 TUB AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


HYPOTHYROID TYPE 

Mrs. F. W., aged 39 years, had been under observation in the Out-Patient 
Department for a year for severe uterine bleeding and given various sorts of 
medical treatment without success. She was then studied further in the hospital 
and the only definite findings were a basal metabolism of minus 17 and a secondary 
anemia. This was on Feb. 16, 1924. She was curetted and the pathologic ex- 
amination showed hypertrophy of the endometrium. To check the bleeding 50 mg. 
of radium were placed in the uterine cavity in a rubber catheter for twenty-four 
hours. She had at this time none of the characteristics of myxedema and the low 
metabolism was taken to be simply a low normal. When next seen in the Out- 
Patient Department her bleeding had stopped and she felt very well. A metabolism 
test was repeated and found to be minus 27. On April 21, 1924, two months latei, 
it had dropped still more and she was sent into the hospital for study of her 
then very apparent myxedema. Later under thyroid extract therapy she again 
menstruated, but her periods have been irregular and scanty. 

The above case, although the only one as striking in this sei’ies, 
suggests that perhaps there is a very definite association between a 
liypersecreting ovary and a hypofunctioning thyroid. It suggests 
that the ovary in some way compensated for an abnormally low thy- 
roid secretion and that in consequence of the hypersecretion of the 
ovary the patient had menorrhagia. When the overactivity of the 
ovary was checked myxedema soon developed. This raises the ques- 
tion as to the importance of the ovary as an organ of internal secre- 
tion and seems to point out that conservation may be very important. 
Probably a few r eases of hypothyroidism or even myxedema have been 
created by their removal. It led to a basal metabolism test being done on 
most of our benign uterine bleeding patients and to a more intensive 
search into the illation between the various types of thyroid disease 
and the menstrual cycle. It aided the belief that patients with uterine 
bleeding may have metabolic rates lower than normal and those with 
high metabolic rates may have scanty or no periods. 

A number of cases seen in the thyroid clinic with hyperthyroidism 
bad amenorrhea. Some had no change in their menstruation, but 
enough showed definite abnormality to warrant a study of this group. 

Certain patients, following operation for toxic goiter, who have 
amenorrhea, regain their normal menstrual cycle as a result of the 
operation and the return of the metabolism to normal. 

HYPERTHYROID TYPE 

A patient in this group, D. N., aged 3G years, bad always bad normal periods 
every twenty eight days and flowed for four or five days. She bad bad nose 
ld< eds proceeding licr periods since the age of fourteen. Following nil operation 
on her perineum ■•bp bad bled a great deal. She developed hyperthyroidism and 
this apparently canned no change in her menstrual flow. In the hospital the bleed 
ing time was four and a half to five minutes on many occasions, the platelets 
wire always less than normal and often spoken of as individually large. The co 
agtikition time was 1 \.T, minutes. After many consultations it was decided to 
op' rate upon her for hyperthyroidism. Her metabolic rate had reached plus 40. It 
is po*Ml>]e that a partial cause for the increased metabolism might be due to 
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her secondary anemia. The operation consisted of removing about five-sixths of 
her thyroid gland. Four hours later it was necessary to reopen her wound and 
resuture. Two days later the wound was again reopened because of a large 
hematoma and resutured. 

One month later her periods had increased in amount and Dr. Arlie V. Bock, 
associate physician to the Massachusetts General Hospital, wrote as follows when 
asked to see her in consultation: “This patient falls into the group of atypical 
purpura without tlirombopenia and without change in the blood except for a 
coagulation time of twenty minutes and with some increase in the bleeding time. 
She has no history of spontaneous purpuric spots in the skin but has all the rest 
of the picture. She might respond to deep x-ray therapy over the spleen which 
should be tried out first before other measures.” 

High voltage x-rays were given over the spleen in September, 1925, and her 
October and November periods were normal. Later the uterine bleeding became 
more severe and in January, 1926, a series of deep x-ray exposures over the pelvis 
produced an artificial menopause. The patient dates the onset of new difficulties 
from this series of x-ray treatments, and although her periods stopped she was 
far from well, complaining of weakness, tired feeling, aching pains, sleepiness, 
lack of reaction to low temperature, and hot flushes. Her metabolism, June 5, 
192G, was minus 12 and later was reported as minus 25. She developed a real 
myxedema and with thyroid extract has been made to feel perfectly well again. 
Her periods have never returned. 

This is another very interesting ease in somewhat the same cate- 
gory as the first. It is difficult of interpretation, but as Dr. Bock sug- 
gested in a later consultation the bleeding might be of endocrine 
origin. Perhaps the high metabolism was due to thyroid disease and 
partly the anemia. On removal of the gland it is possible that more 
was removed than was warranted by the real thyroid disease present 
and consequently the ovary began oversecreting with resultant men- 
orrhagia. Then this hypersecreting ovary was checked by x-rays with 
a later fall in the metabolism to the level of the thyroid tissue remain- 
ing and a real myxedema developed. 

This adds another case to those showing the close connection be- 
tween the thyroid and the ovary, and if the above interpretations of 
the two cases are in any way true, it demonstrates that destruction 
of ovarian tissue should be avoided wherever possible. 

The return of the patient’s periods to normal for two months after 
the high voltage x-ray exposures over the spleen certainly warrants 
further study of this form of treatment in “atypical purpuras” as 
suggested again below. Perhaps she did not have amenorrhea during 
the anemia and hyperthyroidism as might have been expected be- 
cause of the “atypical purpura,” and thus the bleeding she did have 
was really pathologic. 

Also another “atypical purpura” is added to the ever increasing 

number. > 

■ - 1 / : • . 

TITROMBOPENIO PURPURA HEMORRHAGICA 

A girl aged fourteen years, (L. E.) who bad been in the hospital previously 
with tkrombopenic purpura hemorrhagica, and who had had four transfusions to 
stop nasal bleeding, started flowing three months before readmission and did 
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not cease until her hemoglobin was 35 por cent. Her blood platelets were “very 
low.” The bleeding time was ten minutes and clotting time five minutes, with a 
poor clot retraction at the end of four hours. Another test gave the bleeding 
time as forty-five minutes. Transfusion and splenectomy were done and two days 
later the platelets and bleeding time were normal. Her uterine bleeding stopped 
almost at once and her periods have been regular and normal. 

Here is a very definite ease of purpura hemorrhagica with few plate- 
lets, long bleeding time, short coagulation time and poor clot retrac- 
tion. The uterine bleeding is to be attributed without question to the 
disorder of the blood. This case well illustrates the necessity of a 
very complete blood study in all cases of bleeding from the uterus 
without obvious cause. 

“atypical purpura” type 

A patient (V. R.), aged 34 years, with a diagnosis of “atypical purpura” 
hemorrhagica made on long coagulation time, history of purpuric spots and a 
palpable spleen, had long continued uterine bleeding. She was treated with a series 
of high voltage x-ray exposures over the spleen and a cessation in the abnormal 
bleeding was noticed in about six weeks. This suggested in cases of “atypical 
purpura hemorrhagica” a trial of x-ray treatment over the spleen before resorting 
to splenectomy or before destruction of the function of the ovaries to stop the 
uterine bleeding. 

Another patient (F. T.), aged 34 years, had had long and frequent periods for 
fourteen months before admission. The blood was not markedly abnormal, but 
Dr. Arlie Y. Bock on seeing the patient in consultation wrote the following of her 
history and blood study on June 16, 1925: “The only history of bleeding in 
this woman appears to be from the cervix and the uterus. She has had no 
nosebleeds, no black and blue spots, or bleeding following tooth extraction. Her 
prolonged coagulation time and bleeding time suggest physical alteration of the 
blood and it may bo that her bleeding is from the cervix because of slight disease 
there. The blood smear is normal. She may have purpuric bleeding and in 
view of the results of two recent cases I should feel it worthwhile to give a 
course of x-ray treatments -over the spleen and sec if a therapeutic result is ob- 
tained before resorting to surgery «****.” 

Her metabolism was normal. Her curettings showed hypertrophy of the endome- 
trium. X-ray treatment over the spleen did not check her flow and so she was 

given a series over the pelvis. This caused a cessation of her periods. During 

her stay in the hospital, and for some time afterwards, she was questioned 
very carefully as to the appearance of petechiae or black and blue spots, but 
she always denied their presence. She had had no uterine bleeding since the x-ray 
treatments. Her cervix was amputated later for chronic endocervicitis and no 
excessive hemorrhage or bleeding was encountered, although her bleeding time 
was sixteen minutes and the smear showed reduction of platelets. A letter from 
her a few months after the cessation of her periods, however, stated that she had 
noticed fifteen to twenty black and blue spots on the inside and outside of both 

her thighs, and that there had been no injury to her thighs to cause them. She 

reported later at the Tumor Clinic and her observation was verified. She had 
about twenty small black and blue spots about to in diameter scattered 
over her thighs. 

These cases suggest that perhaps there is a definite group without 
true thrombopenic purpura hemorrhagica, but, with an abnormal type 
of blood showing slightly prolonged bleeding time, or poor clot re- 
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traction, a long or short coagulation time, perhaps a palpable spleen 
or simply a definite history of purpuric spots appearing on the per- 
son that may enter into the cause of uterine bleeding. Here again it 
became necessary to do very complete blood studies. It is also of 
great importance to inquire into the spontaneous appearance of pete- 
eliiae or black and blue spots, and to ask whether the patient noticed 
that following very slight bruising she found them. This can be 
brought out easily in the history but must not be confused with a 
blow sufficient to cause an eechymosis in a normal patient. 

BLEEDING FOLLOWING RADIUM AND HYSTERECTOMY 

This patient (E. W.), aged 33 years, had incontinence of uterine and retrover- 
sion. A plastic operation was done on the urethra and a suspension of the uterus. 
Following this she began to flow very severely. Intrauterine application of 50 mg. 
of radium for twenty-four hours relieved the bleeding for eleven months. Later 
examination showed the uterus to be symmetrically enlarged and the patient much 
distressed by uterine bleeding. A supravaginal hysterectomy was done, leaving both 
ovaries. The microscopic examination of the uterus showed an endometrium of 
a single layer of cells and in places no endometrium at all. She ceased bleeding 
for a short tune, but it commenced again and a blood examination showed another 
"atypical purpura.” X-ray exposures over the spleen were given without effect 
and as a last resort they were given over the pelvis. 

This case suggested tbe great resistance occasionally of tbe ovary 
to radium and that tbe amount of endometrium present has but little 
to do with the hemorrhage and that there may be other factors in uter- 
ine bleeding besides the ovary and uterus. X-rays over the spleen 
were also ineffectual. Dr. Beth Vincent, visiting surgeon to the Mas- 
sachusetts General Hospital, did not consider this case a suitable one 
for splenectomy as the diagnosis of true purpura hemorrhagica could 
not be made. He stated at this time that the patient suspected of 
purpura should have the blood examined during the period of 
acute exacerbation of the bleeding before a diagnosis of the blood 
condition could accurately be made. It is probable that the blood 
findings are cyclic and that one examination does not rule out true 
purpura hemorrhagica or the "atypical” type of purpura. 

This patient is robust, healthy, and with normal metabolism, and 
her bleeding, except for the annoyance, is of no apparent harm to her 
well-being. 


CASES WITH NO DEFINITE PATHOLOGIC FINDINGS 

A patient (E. S.), aged 37 years, had flowed for four years. She had had 
two series of x-ray treatments in another hospital, which caused a cessation of 
her periods for a short time, but they began again shortly after the treatments. 
The curettings showed hypertrophy of the endometrium. Her metabolism was 
minus 5, and blood normal except for a slight secondary anemia. No definite or 
suggestive reason except tho very slightly lowered metabolism could be found for 
her bleeding and so a supravaginal hysterectomy was done. The uterus appeared 
normal. Tho ovaries and tubes were left in place. She is now perfectly well, 
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without bleeding, change in the blood, history of purpuric spots or change in 
her metabolic rate. 

A great many cases fall into this group and more work must be 
done to locate a reason for their flowing. In the above case the 
metabolism of minus 5 may possibly be a partial reason, but glandular 
therapy was of no avail. 

OTHER ENDOCRINE TYPES OP BLEEDING 

These included cases without any pathologic lesions in young girls 
and young women. Their curettings showed only hypertrophy of the 
endometrium. These patients have been treated with thyroid extract 
and corpus luteum, many with excellent results. Some have been 
improved permanently and others still find it necessary to continue 
the use of one or another of the gland extracts. 

Another type of endocrine disturbance is represented by a young woman thirty 
years of age who had severe menstrual hemorrhages and headaches. Her metabolism 
on two occasions was found to be definitely above normal. She did not seem 
to be a toxic thyroid type. A roentgenogram of her head revealed a definite en- 
largement of the sella turcica. It is possible that her bleeding may be caused by 
a pituitary disorder. 

CALCIUM 

In consequence of the recent work of Dr. Joseph Aub and Dr. 
Walter Bauer on metabolism of the inorganic salts and the finding of 
greatly increased calcium output in exophthalmic goiter cases and a 
small output in myxedema cases, it seems fitting to study the calcium 
metabolism of cases of uterine bleeding and the calcium metabolism 
of the menstrual flow. Especially is this true as some of the cases 
have suggested that uterine hemorrhage may be accompanied by low 
metabolism and amenorrhea by high metabolic rates. 

The work at the Massachusetts General Hospital is being done 
along the following lines : 

1. Statistical study of menstruation and uterine bleeding in hypo- 
thyroid and hyperthyroid patients. 

2. A careful history must be taken of any change in the patients’ 
subjective feelings that would lead to a suggestion of lowered metab- 
olism : such as coarseness and falling of hair, dry skin, use of more 
blankets than usual at night, dulling of mentality, general tired-out 
feeling, etc. 

3. Study of thrombopenic purpura hemorrhagica in women as a 
cause of uterine bleeding. 

4 . Study of various variations from the normal in the blood of uter- 
ine bleeders. 

5. Careful histories of cases with regard to the question of pole* 
cbiae. black and blue spots and easy bruising. 
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6. Study of tlie question of x-ray therapy of the spleen vs. splenec- 
tomy in mild and severe purpura. 

7. Study of calcium metabolism in uterine bleeding eases. 

8. Study of cases with no known or even suggestive cause of bleed- 
ing. 

9. Study of endocrine disorders and the use of endocrine therapy 
in certain cases. 

10. Study of the pathology of uterine curettings to establish 
whether most hypertrophies of the endometrium are not simply nor- 
mal menstruating endometrium and that the former diagnosis is only 
occasionally the cause of benign uterine bleeding. 

11. A more careful study of slight variations from the normal 
basal metabolism' with gland therapy based on the findings. 

12. To determine whether or not other cases than thrombopenic 
purpura can be benefited by ultra violet light therapy of the sort 
recommended by Sooy and Moise {Jour. Am. Med. Assn., July 10, 
1926) and found by them to be apparently curative for cases of throm- 
bopenic pui*pura hemorrhagica. 

CONCLUSIONS 

1. In the clinic at the Massachusetts General Hospital instances 
have arisen that seem to suggest that some cases of hypothyroidism 
or myxedema may have larger periods than normal and that in conse- 
quence of a poorly functioning thyroid ovarian hypersecretion may 
develop with consequent menorrhagia. Destruction of the hyper- 
seereting ovary may show the picture in its true light, disclosing a real 
myxedema. 

2. There have been cases of uterine bleeding in young girls held in 
check by the use of thyroid extract and extract of the corpus luteum 
and in one case hyper- or hypopituitarism seemed to be the causal 
factor. 

3. It seems definitely established that hyperthyroid patients often 
have oligomenorrhea or amenorrhea and that removal of the hyper- 
secreting gland may return the menstrual cycle to normal. 

4. It seems definitely established that true thrombopeinc purpura 
hemorrhagica is a cause of excessive uterine bleeding, and that there 
is a group of patients with slight variation from the normal in their 
blood picture, a history of petecliiae or black and blue spots, and pos- 
sibly a palpable spleen that have excessive uterine bleeding. 

5. It also seems definitely established that there are other causes 
aside from the ovary and the uterus for benign menorrhagias and 
metrorrhagias. 

2S6 Marlborough Street. 



LICHEN PLANUS OF THE SEMIMUCOUS MEMBRANES OF 
THE PUDENDUM MULIEBRE 

By Douglass W. Montgomery, M.D., and George D. Culver, M.D. 

San Francisco, Cal. 

T HE fruption of liclien planus of the semimucous membrane of the 
pudendum resembles more that of the mucous membranes than 
that of the skin, and therefore may be even more characteristic of this 
disease than the cutaneous eruptions, and consequently may consti- 
tute a decided aid in diagnosis. This may be, in the individual case, 
an important matter. There is always the danger of confusing the 
eruptions of lichen planus with those of syphilis, and when situated 
on the genitals, this is greatly increased. 

Lichen planus of the vulvar mucous membrane is, to say the least, 
infrequent, although probably not nearly so infrequent as its infre- 
quent mention would indicate. Like lichen of the mouth it may not 
cause uncomfortable symptoms, and therefore the patient may not 
know of its presence, or knowing, may not draw the physician’s atten- 
tion to it, and the physician just as naturally does not look for it. 
Gynecologists must see the condition oftener than other practitioners, 
but they seldom mention it. They are not interested in it, it is out 
of their line of thought, and they regard it only when forced on their 
attention by the patient complaining of discomfort, or when it is 
thought to be a venereal disease, or when it causes marked deformity, 
as for instance, kraurosis. 

Just as one may have lichen planus of the cheek pouches or tongue 
alone, so one may have a lichen eruption confined to the genitalia. 
For instance, a Greek woman, forty-two years of age, consulted us for 
severe pruritus vulvae. She had a milky white coating over the whole 
vestibule, with some of the characteristic white lacework at the pos- 
terior commissure, which was sufficient to confirm the diagnosis. 

Another woman, thirty-nine years of age, was sent to us for diag- 
nosis. She had three white areas on the semimucosa of the labia 
majora, first noticed about one month previously. There was a faint 
indication of papulation, and there was the characteristic lacework, 
dimmed by the overlying white coating. 

The following is an instance in which the vulvar condition was ac- 
companied by many more symptoms, by a more generalized lichen 
planus. 

A woman, aged fifty-three, consulted us for "while spot” disease of the hack 
of the neck, the extensor surface of the right forearm and over the front of the 
upper part of the chest. Besides this there wore a numt<er of large angular lichen 

O';** 
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papules on the anterior surface of the right wrist. At a subsequent visit a few 
months later she drew our attention to the mucous membrane of the external 
genitalia. There was a thick leathery white coating over the whole vestibule, in- 
cluding the inner surface of the labia minora, and the meatus urinarius. There 
was a thick white coating also in the vulvo-tliigh grooves, extending back along 
the perineum and including the anus. The mucous membrane of the vagina beyond 
the introitus looked and felt normal. The only itchy lesions were those of the 
genitals. 

The labia majora were normal in size and appearance. The furrows between 
the labia majora and minora were slightly excoriated, and itched severely. The labia 
minora were elongated into large flat prominent flaps with a smooth leucoplasia-like 
surface that was particularly thick and white on the inner surfaces, and presented 
a white plaster-like patch to the right of the urethral opening. The prepuce was 
present, but the site of the clitoris was a sunken cavity, and there was no frenulum. 
The meatus was normal, pink, and the introitus was narrowed. During the time 
she was under treatment small numbers of typical lichen cutaneous papules made 
their appearance in different localities. 

A very interesting feature of the case was that she should have two such 
rare manifestations of lichen ending in atrophy, such as the pudendal condition 
and “white spot” disease. 

In this ease we were witnessing undoubtedly a progressive atrophy 
of the pudendum muliebre, sometimes described under the name 
kraurosis. 

The danger of confusion with syphilis is shown in one of our pa- 
tients, who got a severe fright, thinking that her trouble was venereal. 

She noticed two small white discs exactly bilateral, and situated one over 
the inner surface of each labium majus above the level of the clitoris. They 
had a strange weird appearance, like two staring eyes, and were quite startling 
to one who had a bad conscience, as our patient had. 

Her trouble had begun two weeks previously on the forearms, where there 
were now some papules arranged in a linear manner. The whole dorsum of the 
tongue was covered by a white coating quite distinguishable from the usual coat- 
ing from indigestion, and this coating almost extinguished a white lacework lying 
beneath it. Both cheek pouches were also occupied by the characteristic white 
lacework. There afterwards developed under the breasts a great many brownish 
red prominent papules with delicate linear marking on their top, as described by 
Louis Wickham. After some time the previously described pudendal white discs 
underwent a change. They became less white and two prominent lichen papules 
developed in the left one, corroborating their lichen nature. None of the lesions, 
either of the mucous membranes or of the skin, was accompanied by any subjective 
symptoms whatever. 

The characteristic lesion of lichen planus is a small substantial 
papule covered by a thin scale, but one can have a lichen planus patch 
without papules, as for instance on the dorsum of the tongue, where 
it may occur as a white scarlike streak. 

Decently a woman consulted us with an exquisitely itching area on the inner 
surface of the left labium minus that we regarded as being a patch of lichen 
planus. The woman was fifty-five years of age, thin, spare and faded looking, a 
true nervous type. To add to her nervousness she took too much tea and coffee. 
She was constipated and therefore flatulent, and to add to her flatulency she took 
too much easily fermentable food, such as sugar, potato, butter and cheese. All 
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of which probably contributed to her misery. Her menstruation had ceased after 
an operation on the fallopian tubes ten years previously. 

The patch of which she complained was about an inch square, and a striking 
feature of it was that the upper border was in a straight line. The surface was 
finely granular and brownish red. There was no papulation and only a Blight 
induration. The pruritus had begun twenty-five years previously, had endured 
for some time, had ceased, and had begun again in 1006. The attacks of itchiness 
were severe and exquisite, and reduced her to a desperate condition. There were, 
however, no scratch marks, and there was no marked desquamation or cross- 
hatching, as of liclienification. The striking objective features wore tho straight 
upper border, giving the lesion a square artificial appearance, and, as the redness 
faded under treatment, the remaining brown pigmentation. 

Whenever an eruption has an artificial appearance, as in the well-known streaked 
forms in lichen, one should consider either the possibility of an artificial eruption, 
or lichen planus. In addition to this there was the pigmentation so frequent 
in lichen planus. As the impression of lichen planus became stronger, we finally 
examined the mouth to find a well-marked typical lichen eruption in the left cheek 
pouch opposite the last molars. There were the white papules, some of which 
were stellate, and the white lacework, some of the trabeculae of which were 
unusually thick. 

There was now no doubt that the patient had lichen planus; whether the af- 
fection on the labium majus was a neurotic eczema would of course be discussable. 

Treatment as for lichen planus was instituted with radium, a tar-lead lotion, 
and measures looking to the correction of the patient’s general condition, which 
soon brought about a marked amelioration of the tormenting symptoms. 

The foregoing indicates lliat the recognition of the true nature of a 
lichen planus eruption of the semimucosa of I lie female pudendum may 
be of great importance because of the alarm it may occasion owing to 
its startling appearance, and because it may be mistaken for syphilis. 
Like lichen of the mouth it may also furnish substantial aid in deter- 
mining the diagnosis of a puzzling cutaneous eruption. The differen- 
tiation of this condition from leucoplakia may also serve to relieve the 
patient's and the physician's mind from the fear implied, even if not 
expressed, of cancer. 

As for treatment, this is more often than not, disappointing. As in 
oral lichen planus, our two main drugs in this disease, mercury and 
arsenic, more often aggravate, rather than ameliorate, the symptoms, 
and the treatment is therefore usually nonspecific and contemplates 
measures looking to the general health of the patient. 


323 Geary Street. 



THE USE OF RADIUM IN THE TREATMENT OF 
ENDOMETRIOMA OF THE RECTOVAGINAL 

SEPTUM* 

By Alfred IIeineberg, M.D., Philadelphia, Pa. 

(From the Department of Gynecology of Jefferson Medical College) 

A CONSIDERATION of endometriomata or adenomyomata of the 
rectovaginal septum from the standpoint of treatment, leads us 
to divide them into three groups. 

Group 1. — Small tumors imbedded in the upper part of the vaginal 
wall, usually posterior to the cervix, to which they are attached but 
which do not involve the rectum. In rare instances, they are found 
to be isolated and discrete and freely movable with the vaginal wall. 

If located posterolateralty to the cervix, we find them in the utero- 
sacral ligament or extending into the base of the broad ligament. 
They vary in size from 0.5 to 1.0 cm. The smaller ones are usually 
globular. The contour of the larger ones becomes irregular through 
the development of nodules of various size. 

Group 2. — To this group belong endometriomata of sufficient size to 
involve the supravaginal portion of the cervix, upper vaginal wall 
and anterior rectal wall but remain confined to Douglas’ pouch. They 
have not extended laterally to surround the ureter, posteriorly along 
the ureterosacral ligament to invade the lateral walls of the rectum 
or outward along the broad ligaments to involve the uterine adnexae 
and other pelvic structures. 

Through the medium of the growth the cervix, vaginal wall and 
rectum become firmly adherent to each other to form an irregular 
mass, which may attain the size of an egg. 

Nodules can be palpated beneath the involved vaginal wall, which 
is usually puckered at the area of its attachment to the tumor. 

Group 3. — This group includes the most extensive of the endometri- 
omata originating in the rectovaginal septum. They involve not only 
the cervix, vagina and rectum, but invade the broad ligaments, sur- 
round and constrict the ureters, infiltrate large areas of the rectum, 
narrow its lumen and eventually glue together the pelvic structures 
into an immovable mass, reminding one very much of a massive 
chronic pelvic cellulitis. 

The etiology and pathology of endometriomata have been thor- 
oughly studied by Sampson and Cullen, who have presented their 
views in numerous communications. 

•Read at n meeting of the Obstetrical Society of Philadelphia. November i, 1026. 
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It would appear that not all the tumors of the rectovaginal septum 
are the result of implantation of endometrial cells regurgitated into 
the peritoneal cavity through the tubal canal during menstruation or 
which have escaped from rupture of an endometrial hematoma of the 
ovary. In some instances a direct connection between the tumor and the 
endometrium has been described, giving evidence of its origin in the 
uterine mucosa and subsequent penetration of the uterine Avail. 

Symptoms depend largety upon the size of the tumor and the in- 
volvement of the pelvic viscera. The tumors of Group 1 produce 
few, if any, symptoms and are usually discovered during examination 
for other diseases of the pelvic organs. The chief symptoms of 
Group 2 are pain and menorrhagia. Two types of pain are described: 
a grinding sensation in the lower abdomen and a distressing fullness 
or pressure in the rectum, aggravated during defecation. It is usu- 
ally,,, pronounced at the time of menstruation and is abated or even 
absent between periods. The exacerbation during the periods is as- 
cribed to the swelling of the tumor, which is claimed by Cullen to 
occur in adenomyoma "no matter where situated.” 

Menorrhagia occurs in nearly all cases, either as a prolongation of 
the period or as excessive flow during a period of normal duration. 
Spontaneous bleeding from tlie rectum is occasionally present. Addi- 
tional symptoms occur in tumors of Group 3 because of the pressure 
upon the ureters and pelvic nerves and the involvement of the tubes, 
ovaries, sigmoid, etc. 

Constriction of the ureters produces unilateral or bilateral hydro- 
ureter with intrarenal pressure, especially during the menstrual 
periods. 

The mode of treatment of endometriomn will greatly depend upon 
the size of the tumor and the degree of invasion of the pelvic struc- 
tures. 

Small tumors in the posterior vaginal wall whether discrete or 
adherent to the cervix are easily removed through vaginal incision. 

The surgical attack upon the widespread endometrioma of Group 3 
has consisted chiefly of its removal by painstaking and extensive 
dissection as has been so successfully done by Cullen in nine reported 
cases. Such operations necessitated occasional resection of the rec- 
tum, sigmoid and bladder. 

Cullen. Graves. Keene and Sampson have observed regression in 
endometriomata involving areas of the rectum and bladder which 
were not resected at operations in which ablation of both ovaries had 
been performed. These results indicate that the activity of misplaced 
endometrial tissue, as represented by endometriomata, undergoes the 
same atropine or regressive changes as normal endometrium when 
deprived of the influenec of ovarian hormone. That such an effeet 
upon adenomyomaf ous tissue is not uniform, however, is shown in 
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one case operated upon by Cullen in tvliicli the tumor bad continued 
to develop following bilateral oopborectomj’' performed by another 
surgeon two years previously. 

The question has been raised by Armytage, whether regressive 
changes in the tumor result from the destruction of ovarian activity 
by x-ray therapy. In the treatment of tumors, of Group 2, whose 
removal through vaginal incision is rendered difficult and dangerous 
because of their adhesion to the rectum or of their situation in the 
uterosacral or broad ligament, we are confronted with the problem 
of attacking them either by the methods employed in the treatment 
of Group 3, or of attempting to destroy the activity of the endome- 
trial cells of the tumor by implantation of radium. 

If satisfactory results can be obtained by the latter method, espe- 
cially in young women, it would seem to be the method of choice, 
since it is easily and safely applied. 

Herewith I present two cases in which the application of radium 
proved very satisfactory. 

Case 1. — A. S., aged 27, was referred to me in It $-P r *b 1918, by Dr. Solomon 
Solis-Colien with the following history: Menstruation had begun at the age of 
13 and had been regular and painless. She had a curettage four years previously 
for uterine discharge but it was only moderately successful. In January, 1918, 
she developed pain in the hvpogastrium which spread to both iliac regions and 
confined her to bed for about three weeks. 

There was distinct tenderness over McBurney ’s point. On bimanual examina- 
tion both ovaries were found to be tender and prolapsed. On April 24 through 
a Pfannenstiel incision I found both ovaries prolapsed and adherent in Douglas’ 
pouch by friable adhesions. The tip of the appendix was found adherent to the 
right ovary; tho adhesions were broken up and the appendix removed. The opera- 
tion did not afford her complete relief for she continued to suffer from bilateral 
iliac pain and in addition, a sensation of fullness and pain in the rectum especially 
bcforo menstruation. On examination in January, 1921, I found that the ovaries 
had again prolapsed. The left one was distinctly larger than on the previous 
examination and there was some thickening of the left uterosacral ligament. 

Another abdominal operation was done on January 25, 1921, when both ovaries 
were again found to be adherent in Douglas’ pouch. The left ovary contained 
multiple cysts and was about three times its normal size. Almost all of the left 
ovary was removed. The right ovary was placed anterior to the broad ligament 
through a button hole incision and sutured in its new position. The thickening 
in the uterosacral ligament was examined, the peritoneal covering was puckered 
and it felt like an old cellulitis. 

Unfortunately the patient continued to suffer pain in the rectum, accentuated 
just before and during menstruation. The mass in the uterosacral ligament had 
become somewhat nodular by October, 1921 and I decided that it was an 
adenomyoma. Its removal, through vaginal or abdominal incision, presented 
distinct difficulties and furthermore I was loath _ to recommend another operation. 
I decided to attempt its destruction by the use of radium. On October 12, 1921, 
under nitrous oxide-oxygen anesthesia, the cervix was grasped in a tenaculum and 
drawn to the right. An incision was made through the vaginal wall beneath 
the left uterosacral ligament, in which the nodule of adenoma was felt. Through 
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the vaginal incision six needles (each containing 12.5 mg. of radium) were in- 
troduced into the nodule. The radium was removed in six hours. 

The patient remained under my obeservation for a few months after tho 
radium treatment, during which time there was a vaginal discharge. The pain 
gradually subsided and the uterosaeral mass decreased in size. I did not see her 
again until October 24, 1926, when she reported that menstruation had continued 
regularly, lasting two or three days. She has had no flushes or sweats; she feels 
better during menstruation than at other times and has had no return of the 
pain. On vaginal examination I found that with the exception of slight con- 
traction of the left uterosaeral ligament the pelvic organs wore in good con- 
dition. It is interesting to note in this case that, in addition to the gratifying 
local results, the radium has not interfered with activity of the ovary or uterus 
as menstruation has occurred regularly. 

Case 2. — E. S., married, consulted me October 21, 1921 complaining of head- 
ache, nervousness, insomnia, severe dysmenorrhea and pain in the rectum preceding 
menstruation. She had had her appendix removed four years before. There was 
some tenderness in the right iliac region. On bimanual examination I found 
a flattened nodular mass adherent to the posterior vaginal wall, cervix and rectum. 
On inspection a rounded projection presented itself in the upper posterior vaginal 
wall. The diagnosis of adenomyoma of the rectovaginal septum was made and 
the use of radium advised. 

I did not see the patient again until the latter part of October, 1925, when 
she told me that she had been operated upon in November, 1921. The removal of 
the right tube and ovary did not afford any relief. Examination revealed that 
tho tumor had about doubled in size, but was Btill confined to Douglas’ pouch 
and firmly attached to the surrounding structures. Radium was again advised 
and this timo the advice accepted. 

Under nitrous oxide-oxygen’ anesthesia on November 4, 1925 an incision was 
made in the vaginal wall through which four needles of radium, each 12.5 mg. 
were introduced into the tumor mass. The radium was allowed to remain in 
place twenty-four hours. The menstrual periods have continued regularly; tho 
nervous symptoms have gradually diminished in severity; her general health has 
improved; she has gained twenty pounds in weight and the rectal pain has 
completely disappeared. 

On examination October 15, 1926, I found that the tumor had markedly dimin- 
ished in size and the modulations had disappeared. In this patient wc note again 
the continuation of menstruation after the use of radium and the complete subsid- 
ence of local symptoms. 

I Icnow of no published records regarding- the use of radium in 
adenomyoma of the rectovaginal septum. In a private communica- 
tion, Dr. C. Bumam gave me a record of three patients in whom 
radium was employed. In two of the patients the adenomyoma was 
recurrent after operation by Dr. Cullen. Burn am ’s results in the 
three eases were very satisfactory. 

Judging from results, it would seem that there is a distinct field 
for the use of radium in the treatment of adenomyoma of the recto- 
vaginal septum especially in those instances in which the tumor is 
not small enough to he easily removed through vaginal incision, and 
not so large that all of it cannot he brought under the influence of 
radium embedded within it. Its use in properly selected cases avoids 
the necessity for abdominal incision and unsexing the patient. 
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REPORT OF A BENIGN GIANT CELL TUMOR OF THE 
XANTHOSARCOMA TYPE* 

By Howard Dittrick, M.B., (Tor.), Cleveland, Ohio 
Associate in Gynecology 

(From the Gynecological Department, School of Medicine, Western Reserve 

University) 

T HIS paper presents a brief resume of wliat has been written re- 
garding xanthoma, especially in reference to the question of malig- 
nancy, and to report one such case. 

These tumors are so called because of. their characteristic yellow 
appearance (Gr. xanthos), and they may arise in any situation in 
which endothelial and connective tissue is present. They are first 
mentioned by Rayer in 1856 in connection with yellow plaques of the 
eyelids. The name given to these tumors is probably due to Lebert, 
who in 1845 called the yellow fatty substance “xanthos.” 

Sir James Paget in 1856 preferred the term myeloid tumors, and lie 
mentions the finding of large multinucleated giant cells. He found 
such tumors in the mammary glands, conjunctiva, subcutaneous tis- 
sue and bone. Hertaux in 1891 described myelomas of the tendon 
sheaths with some yellow areas which contained an ether-soluble 
fatty substance. Broders reported 17 cases of benign xanthoperiosteal 
tumors of the extremities, 16 cases of which were in the tendon 
sheaths. Carroll Smith reported cases occurring in the tongue, labium 
majus, parotid gland and the dura. Miller reported cases in the ten- 
dons of the foot, the breast, and in the bones of the skull, vertebra, 
and the extremities. 

Clinically there are three varieties of xanthoma: (1) xanthelasma 
which occurs in the eyelids; (2) xanthoma multiplex which is seen in 
widespread lesions of the skin, and (3) xanthoma which occurs as 

•Read before the Section on Obstetrics and Gyneeolopv, Cleveland Academv of 
Medicine, Dec. 10. 192G. ' " 
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isolated tumors in many parts of the body and to which a wide variety 
of names is given. 

The reason for this yellow color has been widely investigated by 
Pinkus and Pick, Pringskeim, Pollitzer and Weil, Darier, Burns, Smith 
and others, and is stated by Miller "to consist of a cholesterol fatty 
acid ester which is doubly refractive to polarized light. In fresh tis- 
sue fixed in formalin the lipoid granules appear as small yellow 
globules, when stained with Sudan III, and assume a gray color with 
osmic acid. When fixed in alcohol they are readily dissolved and 
leave behind small vacuoles which appear microscopically like foam, 
and have given rise in the literature to the term 'foam cells’ and 
‘xanthoma cells.’ This lipoid substance is deposited in the tissue 
and acts as a foreign body which is absorbed by the endothelial and 
connective tissue cells, with the formation of multinucleated giant 
cells. ’ ’ In G-aiTett ’s opinion, the pigment remaining from the absorp- 
tion of degenerated blood gives rise to the color, whereas Pleissig 
believes that blood pigment has no association with the color. Miller 
believes that the two pigments, carotin and xanthophyl, belonging to 
the group of earotinoids, when combined with the cholesterol esters 
(which themselves are colorless) give rise to the yellow appearance. 

The association of these tumors with such pathologic conditions as 
cholesterinemia, lipemia, diabetes mellitus, and icterus, has also been 
studied by numerous investigators, including Pinkus and Pick, Pring- 
slieim, Pollitzer and Weil, Darier, Burns and Smith. 

From the study of early cases by Pinkus and Pick, Pollitzer and 
Weil, Macleod and others, it has been shown that the initial phase 
consists in a. dilatation of the capillaries, a proliferation of the' peri- 
vascular endothelium and a deposit within the tissue spaces of a 
finely divided lipoid substance which in later stages is absorbed by 
the endothelial and connective tissue cells as a foreign material. This 
gives l'ise to the formation of large poljdiedral cells with small nuclei 
and granular cytoplasm and is accompanied by a reaction in the for- 
mation of large multinuelear foreign body giant cells and an active 
proliferation of the fibrous tissue. 

The large polyhedral cells or foam cells under the high power show 
small vacuoles where the lipoid substance has been dissolved through 
the use of alcohol in the preparation of the slide. This is analogous 
to the giant cell formation which not uncommonly is found about 
cholesterin crystals, in the walls of ovarian cysts, in the corpus lutcum 
and in other conditions in which cholesterin is present. Here also 
the cholesterin is dissolved by alcohol and radiating clefts remain 
surrounded by giant cells. 

Are these tumors malignant? Tonrneaux collected 93 cases ol 
xanthosareoma of the tendon sheaths. He believes these may grow 
very slowly and then show a sudden rapid growth, or may be malig- 
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nant from the start. In 21 of his eases there was a recurrence after 
local removal. Broilers reported 17 cases of benign xantho extra- 
periosteal tumors. Hertaux in 1891 considered myelomas of the ten- 
don sheaths as benign, and Bellamj" in 1901, because of the prolifera- 
tion of the endothelium, called the tumors endotheliomas. Bloodgood 
in 1903 and 1905 classified these tumors as benign hemangiomas. Car- 
roll Smith in 1912 believed the tumors to be benign and called them 
xanthomatous endotheliomas. Miller in 1924 very thoroughly re- 
viewed the entire subject of xanthomata and concluded that by far the 
majority of tumors in which xanthomatous tissue is seen are benign 
in character and should be so treated surgically. 
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Fig. 1. — Giant coll tumor showing xanthoma or foam cells. 


1 wish to report one such case of benign giant cell tumor of the 
xauthosareoma type occurring in the sacrum. 

Mrs. A. B., aged 25, was admitted to Lakeside Hospital January 15, 1920. 
She had been married six months. The last menstrual period was January 2, 
1920, and the previous period November 5, 1919. She complained of (1) backache 
for one month, less during the periods and worse on standing; (2) no menses in 
December; (3) slight dysmenorrhea at times; (4) slight leucorrhea for years. 
There was no history of menorrhagia, metrorrhagia or urinary disturbance. There 
were no symptoms of pregnancy. One grandparent died of cancer of the stomach 
and one of cancer of the breast. The previous history was negative. 

The physical examination was negative except for tenderness and the presence 
of a firm mass about the size of an orange in the left iliac region. On vaginal 
examination the cervix was soft and pushed to the right. The fundus was 
forward, enlarged, globular and to the right of the midline. A tumor mass the 
size of a grapefruit could be separated from the uterus but was adherent to the 
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pelvic "wall posteriorly. The lateral structures were small and freely movable. 
The diagnosis was pregnancy complicated by a subscrous uterine fibroid, ad- 
herent to the sacrum. 

Through a median suprapubic incision, the abdomen was opened and in addition 
to a pregnancy of two months, a retroperitoneal tumor about 10 cm. in diameter 
was encountered arising from the sacrum in the region of the promontory and 
extending to the ileum. The peritoneum over the tumor was incised and an 
attempt was made to shell out the tumor with its capsule. This was so intimately 
connected posteriorly that the capsule was ruptured and a large quantity of 
spongy yellow material escaped. Beneath the area to which the posterior por- 
tion of the tumor was attached there were two areas of erosion of the under- 
lying bone. Although there had been very little blood loss, the patient went 
into shock and the operation had to be terminated quickly. The capsule was 
hastily dissected out but it was evident that not all the deeper portion of the 
tumor, where it involved the sacrum, had been removed. Early the following morning 



Fig. 2. — Giant cell tumor showing: giant cells and diffuse infiltration of the fibrous 

tissue with xanthoma cells. 

the patient aborted. Following her operation she convalesced rapidly and was dis- 
charged from the hospital February 4, 1920. On vaginal examination at that 
time a recurrence in the sacrum as large as an orange could be palpated. 

The histologic examination by Dr. H. Goldblatl showed that the tumor con- 
sisted of moderately nucleated fibrous connective tissue infiltrated rather profusely 
with lymphocytes. In addition to the fibrous tissue there were in all the sec- 
tions large collections of foamy cells, which were rather large, polygonal in 
outline, having very light staining vacuolated cytoplasm with small nuclei that 
vary in shape and stain densely with basic stain. Some of the sections sfained 
with Sudan III showed that only these foamy cells took up the stain and took 
it up intensely. In some of these sections the foamy cells appeared to infiltrate 
the fibrous connective tissue. There were no mitotic figures. A moderate num- 
ber of rapillarv blood spaces were scattered throughout the tumor. Several sec- 
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tions from this tumor ■were sent to Prof. J. Ewing of Cornell University for 
examination and he corroborated the diagnosis of sacral xanthosarcoma, retro- 
peritoneal. 

When the diagnosis was made x-ray therapy was instituted and the mass very 
rapidly subsided. Eor a time menstruation ceased but 'this has now returned. 
At present there is no evidence of tumor cither by digital or x-ray examination. 

I am indebted to Dr. H. T. Karsner for the accompanying miero- 
pliotograpbs of this tumor. 
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Seliga, Michael: Treatment of Ectopic Pregnancy. Bratislavske Lekarske Listy, 

1925, iv, 309. 

Operative interference for an ectopic pregnancy is always required because even 
after the death of the fetus the Langhans cells of the chorion will continue their 
cytolytic action on surrounding tissues. Secondary hemorrhages from further erosion 
might prove more dangerous than the primary hemorrhage. Also the hematocele, 
even if encapsulated, should be removed. The remaining hematocele furthers the 
development of adhesions which may lead to various dangerous sequelae. Eor opera- 
tion only the abdominal route should be taken and all free blood removed from the 
peritoneal cavity. If the contents of the ovisac are infected the operation may be 
carried out in two steps, during the first step, the peritoneum is fastened to the sac, 
at the second, the mass is opened for drainage. The author’s total mortality in 103 
cases was 9.5 per cent, almost always the fatal result being due either to chronic 
septicemia or extreme anemia. From the Author’s Abstract. 



PORRO CESAREAN SECTION FOR POSTINFLAM MAT OR Y 
DISPLACEMENT AND FIXATION OF THE CERVIX 

By Robert A. Wilson, M.D., Brooklyn, N. Y. 

(From the Department of Obstetrics of the Methodist-Episcopal Hospital) 

T HE following case is reported in some detail because a careful 
search of the literature has failed to reveal any other case with 
similar pathologic findings. In this instance not only was pelvic deliv- 
ery impossible, but after delivery had been accomplished by the ab- 
dominal route the conditions encountered demanded further surger} r . 
The end-result, after a careful follow-up, has fully justified the course 
of the surgeon at the time of operation. 

Mrs. A. F., age 36, white, para ix, came under my care December 15, 1924. 
Her family physician believed her to he pregnant, but upon vaginal examina- 
tion was unable to locate the cervix. An interview with the patient elicited the 
following interesting history: 

She had enjoyed good health as a child and was married at the age of twelve. 
Menstruation began at fourteen, two years after marriage, was regular and never 
occasioned any discomfort. Her last period was May 5, 1924. She had her first 
baby when fifteen years of age, there were no complications and none of the subse- 
quent pregnancies ever interfered with her health in any way. 

Her present trouble began six years ago when she contracted an acute gonorrheal 
infection. An immense pelvic exudate developed, entirely filling the culdesac and 
extending for an indeterminate distance. Because of slow improvement, pain and 
disability, she entered St. Catherine's Hospital, Brooklyn, N. Y., March 17, 1919, 
and -ten days later a posterior colpotomy was performed. Six weeks later a left 
salpingectomy somewhat improved her condition. For the next three years she was 
a chronic invalid, unable to take care of her home and October 5, 1922, was again 
compelled to enter the hospital for a third operation, which consisted of a left 
oophorectomy with the freeing of numerous adhesions. From that date until one 
year ago she required continuous medical care, suffering from lower abdominal pain, 
rectal tenesmus, nausea and general invalidism. In December, 1924, she consulted 
her physician stating that she believed she was pregnant. He expressed himself 
as being frankly skeptical, but examination revealed a fetal heart which confirmed 
her statement. 

Because of her condition, severe pain, nausea and vomiting, she frequently con- 
templated suicide. She was admitted January 0, 1925, to the Methodist-Episcopal 
Hospital, Brooklyn. N. Y., on the service of Dr. It. M. Beach, in my care, for further 
study and in order to more effectually relieve her suffering. 

Physical examination showed a woman about thirty-five years of age, pale and 
apparently suffering from pain in the lower abdomen. Heart and lungs were 
negative. 

Abdominal examination revealed an old median hypogastric scar. The fundus 
uteri mea«ured 32 cm. and was apparently contracting at short intervals. The fetal 
heart was normal. 

Vaginal examination revealed a relaxed pelvic floor and a vagina which was 
greatly elongated and drawn upward apparently bv traction from above. The 
cervix was very high and back of the pubb'. irregular in outline, densely fibrous 
and firmly fixed by surrounding exudate. The lower part of the uterus also was 
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immobile with a development of the fetus almost entirely at the expense of the 
posterior uterine wall. The uterine pains which were occurring were apparently 
due to the efforts of the restricted uterine body to empty itself of its 'contents. 
The presentation and position could not be determined and a rectal examination 
revealed nothing more of interest. Her laboratory findings were entirely satis- 
factory, hemoglobin 70 per cent, Wasscrmann negative and the blood chemistry 
normal. Her blood pressure was 120/G0. 

A diagnosis was made of pregnancy complicated by an old inflammatory fibrosis, 
displacement and fixation of the cervix with a complete obliteration of its canal. 



Pis. 1.— Bladder and bladder reflection eoverlnfr anterior wall of uterus, and site of 

incision in uterus. • * 

The recommendation was further observation, relief of pain, and an attempt to 
improve the patient 's general condition until viability of the baby was assured, and 
this to be followed by a Porro-cesarcan section for the following reasons: 

1. To secure a- live baby, as vaginal delivery was impossible. 

2. To completely remove organs which were irreparably diseased and had caused 
marked disability before the pregnancy. 

3. To remove the danger of defective drainage from the uterus, suture leakage 
and peritonitis. 

The patient remained in the hospital for twenty-four days before operation, the 
pregnancy being estimated to be of 33 weeks’ duration. An x-ray picture revealed 
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a baby of average size presenting by the breech. During this period the patient 
received an average of three hypodermics of morphine in each twenty-four hours, 
in order to alleviate the severity of the pain. Altogether she received sixty-seven 
hypodermics of morphine before operation. 

The operation was performed January 30, 1025, the -fundus measuring 35 cm. 
and the fetal heart being normal. 

An incision was made to the right of the umbilicus, avoiding the old scars. 
The entire anterior surface of the uterus, up to the fundus, was covered with a 
thick, fan-like, adhesive band which was found to be the bladder reflection. Ap- 
parently at a previous operation, this had been sutured to the raw area left by the 
removal of the left adnexa and had been drawn upward by the growing uterus. 
The bladder also was drawn up with this band and could not be easily distinguished. 
An area on the uterus near the upper right lateral aspect was exposed by partial 
separation of this band, the uterus incised, and the baby extracted by the feet. 
The placenta being removed manually, the uterine cavity was packed with a laparot- 
omy sponge and a running catgut suture was used to temporarily close the uterus. 

The band was densely adherent all the way down the uterine wall; the lower 
segment of the uterus and the cervix firmly fixed by an old inflammatory exudate, 
extending down the left pelvic, wall and involving the sigmoid. The entire cervix 
was immensely hard and thickened; the right tube normal and the ovary elongated 
and somewhat cystic. Apparently most of the growth of the uterus had been at 
the expense of the posterior wall although there was no marked sacculation or 
thinning. Despite the technical difficulties it was evident that if this patient 
was to be cured of her long-standing disability, a complete cleaning out of the 
pelvis with the release of all possible adhesions was absolutely necessary. 

The fan-shaped bladder reflection was separated from the uterus down to the 
cervicovaginal junction, and a separation of all other adhesions accomplished with- 
out damage to adjacent structures. A large tenaculum was next inserted into 
the uterus and upward traction applied, which showed very clearly the extreme 
fixation of the lower uterine segment. 

A typical supracervical hysterectomy was done, leaving only a small amount 
of cervical tissue which was completely perifonealized. It was now observed that 
the sigmoid was tremendously dilated, being so large that it filled the entire 
pelvis. This dilation was duo to a low annular constriction apparently of in- 
flammatory origin. The abdomen was now rapidly closed ns her condition w-as 
only fair; pulse 160, respirations shallow, and color very pale. 

The patient quickly reacted from the operative shock and was out of danger 
in a few hours. Her convalescence was uneventful; there were no complications 
and she was discharged from the hospital eighteen days after operation. Her 
general condition was excellent and she was free from pain for the first time 
in many years. 

The baby at birth weighed only four pounds, but thrived under care and when 
discharged weighed six pounds, two ounces. 

The wound healed by primary union. 

The abdomen was flaccid and there were no points of tenderness. 

Vaginal examination showed a transverse scar about 4 cm. long, situated about 
two-thirds of the distance from the introitus to the vault, drawn close behind 
the symphysis and representing the original site of the cervix. There was no 
fresh exudate and no discharge. 

Iteeta! examination revealed a moderate constriction, about four inches above 
flic anal opening, which was undoubtedly the ctiologic factor in the production 
of the dilated sigmoid noted at operation. 

CVstOM-npie and proctoscopic examination was refused by the patient at this time, 
with the promise, however, to submit to the same at a later date. 
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This patient has been under my care since her discharge from the hospital, 
and at this time, February 1, 1927, enjoys excellent health and is completely free 
from pain. 

I believe that tlie following recapitulation will bring out the inter- 
esting points in this case. 

1. The possibility of a pregnancy would seem remote because of the 
original extensive pelvic exudate, requiring drainage of a subsequent 
abscess and two later operations on the left adnexa, and the extremely 
high, fixed and thick cervix. 

2. For several years severe pelvic pathology incapacitated the pa- 
tient. From the beginning of the pregnancy her symptoms were mark- 
edly aggravated and in the later months frequent doses of morphine 
were necessary to control the pain. 

3. Yaginal delivery was impossible because of the condition and 
situation of the cervix. Abdominal section was the only means avail- 
able to save the life of mother and child. 

4. Operation revealed: (a) the uterus completely veiled by the 
bladder reflection which had to be partially removed before the uterus 
could be incised, (b) a sacculation and distention of the posterior 
uterine wall, which largely accounted for the continuous uterine con- 
tractions, (c) an annular constriction, of inflammatory origin, near 
the junction of the sigmoid and rectum, explaining its dilatation and 
the previous symptoms of partial obstruction. 

5. In order to relieve the previous invalidism and to safeguard 
against defective drainage, rupture of the uterus and peritonitis, the 
uterus was removed. 

6. The live baby and a well mother indicate that the proper sur- 
gical procedures were used. 

557 Third Street. 


ANNULAR DETACHMENT OF THE CERVIX IN A CASE OF 
PROLONGED LABOR DUE TO A GENERALLY 
CONTRACTED PELVIS* 

By Lee Dorsett, M.D., F.A.C.S., St. Louis, Mo. 

W ITH the exception of a scant mention in various textbooks and 
a few scattered case reports, the accident herein mentioned is 
rare. It is classified either as spontaneous amputation of the cervix, 
circular amputation, or transverse mpture, and as I prefer to call it 
annular detachment. 

The factors causing this condition are a contracted pelvis and a 
partial dilatation of the cervix in which the whole of the cervical 
canal becomes fully opened up with the exception of the os externum; 

•Head before the Joint meeting of the St. Louis and Chicago Gynecological Societies 
held in Chicago, December 4. 1920. 
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the fetal head under strong contractions descends into the vagina with 
the wall of the cervix stretched over it. In a case of contracted pelvis 
the cervix becomes wedged between the fetal head and the pelvis, 
edema begins, followed by thrombosis and necrosis, and lastly by 
sloughing. As there is generally more pressure anteriorly than pos- 
teriorly, the cervix is generally attached by a small band to the pos- 
terior cervical lip. 

CASE REPORT 

A colored primipaia, aged 20, entered the St. Louis City Hospital, having 
rather "weak and iiregular contractions. She was at full term, the McDonald 
measurement being 3d cm. She had a generally contracted pelvis. The fetal 
head was not engaged and the membianes had luptured previous to entrance to 
the hospital. The fetal hcait sounds were located in the right lower quadrant. 
For the next twenty-fom houis the conti actions were still very irregular, but 



Pig. 1. — IXta<lu*<1 tuvix The thich< i poition is the posterior lip. 

after this time became harder. The head entered the pelvis and she was in 
labor some twenty four hours longer when the head was on the floor. Tt was 
then noted that there was a small bluish black mass about six cm. long and four 
cm. wridc protruding from the vagina. This mass was unrccogni'/ed at first. 
Vaginal examination showed that it was attached to the posterior lip of the 
cervix by a band 3 cm. wide and the diagnosis was made of an annular de- 
tachment of the cervix. The fetus was delivered by a rather difficult low forceps. 
It was stillborn and weighed 3270 gm. and the head showed marked molding, with 
a large caput. 

After the placenta was expelled the ceivix was exposed, and the partially do 
tnehed band of the cervix was cut away from it. There was no postpartum bleed- 
ing. There was quite au extensile laceration of the perineum which was repaired 
and the patient was returned to her bed m good condition. 

The patient ran a low grade temperature following deliver} and had a per 
sistent urinary retention with a sn\ere cystitis. Vaginal examination ten davs 
after delivirv revealed no evidence of any cervix whatsoever, there being only a slit 
about 4 rm. wide in the vaginal vault which communicated with the uterine < nv itv . 


1217 Mf-voen Btumso. 





LONG STANDING GRANULOMA INGUINALE 
By Floyd W. Rice, M.D., Des Moines, Iowa 

T HIS case is recorded because of its marked involvement and to add to tlie scant 
number of reported cases in tlie literature. The patient was very much below 
par mentally so the history had to be pieced together a little at a time. 

Miss M. W., aged 56 years, walked in to the Des Moines City Hospital (Broad- 
lawns General) complaining of hemorrhoids, chronic diarrhea, and weakness. The 
hemorrhoids had been present for over two years, without soreness or bleeding, like- 
wise a chronic watery diarrhea with incontinence of stool for nine months, which 
necessitated wearing a diaper, incontinence of urine for over a year without any 



Ftp. 1. 

burning or soreness. A loss of ten pounds in weight occurred since the diarrhea 
started. Appetite was poor. She complained of no other symptoms whatsoever. 
There had been no pain at any time anywhere except the slight soreness in the 
groins. 

She had had the usual diseases of childhood but no other illness except a bone 
infection in the left shin which was operated upon several years ago. She denied 
venereal infection, was unmarried and never had been pregnant. 

Physical Examination . — She was an elderly woman, rather pale, apparently free 
from pain, undernourished, and unkempt. Her right eye contained a cataract; left 
eye reacted to light and accommodation. No evidence of infection. False teeth. 
.Left axillary gland size of pea, inguinal glands size of almond. Large ulcerative area 
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with complete necrosis of all the vulvar structures, urethra, vagina, perineal body, 
levator muscles, triangular ligaments, coccygeus muscles and rectum with sphincter 
muscles up to Douglas’ pouch. The walls of the ulcerated area were hard and 
indurated; did not bleed on touch, and were practically free from discharge. Thcro 
was surprisingly little soreness. 

Wassermann was negative to both alcoholic and cholesterinized antigens. Red 
blood cells 5,208,000. Hemoglobin 80 per cent, white blood cells 15,000 with 84 
per cent polyps and 10 per cent eosinophiles. Blood sugar 0.11 per cent. Blood 
urea nitrogen 14 mg. The smears showed numerous Donovan bodies. The tempera- 
ture ran from normal to slightly above until a few days before death when it 
dropped to 96° E. Owing to the absence of the urethra, urine examination was 
impossible. The ulcerated area was continuously bathed in urine and liquid stool. 

The treatment consisted in trying as best we could under the conditions to keep 
the parts clean, and the intravenous administration of tartar emetic. This was 
started with one c.c. of a 1 per cent solution the first dose and doubled until 10 
c.c. were given twice each week. At no time did she complain of any reaction 
to the drug. There was decided improvement beginning the second week, scab 
formation being noted in the periphery. We were absolutely unable to check 
the severe watery diarrhea. The patient became progressively weaker, the tem- 
perature dropped to 96°, and she died January 5, 1927, from exhaustion. 

Autopsy Report. — (Wm. Saunders, M.D.) The liver showed bluish gray in color, 
not abnormal in size. Gall bladder full of gallstones. Kidneys: congenital 
lobulation of both; small retention cyst at upper pole of right. Pelvic organs: All 
atrophic; no pathology. Chest: Hypostatic congestion of lower lobe of right 
lung. Heart: very thin wall of right ventricle. Otherwise not abnormal. Aorta: 
Intima of arch shows a few superficial areas of yellowish discoloration. There 
was an enormous necrotic, ulcerated area involving all the external genitalia and 
the perineum, extending from the symphysis to the coccyx, with total destruction 
of the vagina and rectum up to Douglas’ culdesac. 

1118 Equitable Building. 


Green- Armytage: Obstetric Teaching — A Live Method. Journal of Obstetrics and 
Gynaecology of the British Empire, 1924, xxxi, 218. 

The author urges the use of live babies in mannekin teaching. Covering the baby 
with a sheet, pelvic and abdominal examination becomes a matter of live interest to 
the student. Version, breech, and forceps extraction are easily done on the Jive baby, 
the instrument blades being tipped with rubber. Gentleness of manipulation is re- 
quired of the student from the start and is not left to be acquired later. By the aid 
of diagrams showing the fascial supports of the uterus the student learns the dangers 
of forceps application before complete cervical dilation or engagement of the head. 
By placing the baby in a bag, the upper end of which has been cut away, students are 
taught the methods of induction of premature labor. AH procedures are dono in a 
warm room, the mannekin properly wanned and lubricated, and a competent in- 
structor is always on hand to insure careful handling of the baby. 

II. W. Shutter. 



A CASE OP FIBROMY OMA OF THE VAGINA 

By C. B. Ingraham, M.D., Denver, Colo. 

F IBROMATA or fibromyomata of tbe vagina are 'comparatively rare. 

Graves 1 states tliat less than two hundred have been reported, yet 
the possibility of their presence must be considered when a swelling 
appears in this region. They may be mistaken for hernia, Gartner’s 
duct cyst, miillerian cyst, (a blind supernumerary vagina), reCtoeele, 
or malignant growth. 



Fig. 1. — Solid tumor of vaginal anterior wall. 


Fibromyomata in this situation arise from smooth muscle and con- 
nective tissue of the vaginal wall, a pure fibroma is uncommon. It 
may be that they are abemmt from the cervix and situated in the 
vesicovaginal septum or have a pedicle extending into the para- 
metrium, in which case, there is some question whether they should 
be properly classed as vaginal tumors. 

They are most commonly found on the posterior vaginal wall, are 
usually small, with a polypoid or sessile development and they are 
prone to undergo degeneration with sloughing and infection, occasion- 
ally becoming malignant. Littnuer 2 reports an instance of serious 
hemorrhage from the tumor. 
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These growths are well defined and at operation readily shelled 
out. Adenomyomata, on the contrary, are intimately attached to the 
surrounding tissue and necessitate dissection. Adenomyoma contain- 
ing glands with and without cystogenic stroma are described and sup- 
posed to arise from vaginal glands or the wolffian duct. Adenomyo- 
mata observed in the rectovaginal septum, are the type of growth 
described so fully by Cullen . 3 They enlarge during the menstrual period 
and are said by Sampson 4 to be implantation adenomata of endo- 
metrial type. 

The case here reported occurred in my service at the Colorado General Hospital; 
a married Jewish woman thirty-nine years of age, who hod had three children, no 
miscarriages, and normal menstrual periods with the exception that the flow has 
been more profuse of late. 

She had been told by a physician three years previously, that there was a 
tumor in the vagina, but promptly "forgot all about this until a year later when 
there was discomfort accompanying intercourse.” A year ago she herself found, 
on digital examination, a lump on the anterior part of the vaginal wall. At that 
time it was not large enough to protrude but during the last six months it has 
increased rapid)} - in size and has prolapsed when she lias been on her feet. There 
has been no discomfort or symptoms other than frequency and desire to urinate. 

The pelvic examination showed a moderately relaxed vaginal outlet, on the 
anterior wall of the vagina a soft cystic feeling tumor G by 7 cm. situated between 
the urethra and cervix. This could be replaced within the vulva and on straining, 
or with traction, made to protrude and resemble a cystocele. The cervix, uterus, and 
adnexa were normal. 

At operation, the tumor was readily enucleated; running from the tumor at its 
upper pole, was a narrow strip of tissue about 2 mm. in diameter, which resembled 
the tumor in structure and went in the direction of the cervix; this was so friable 
that it broke a few millimeters from the growth and was lost. It gave the appear- 
ance of being a pedicle about the size of a piece of string, and as if the fibroma 
bad originated in the cervix uteri and worked its way down into the vesicovaginal 
septum. 

The pathologic report was made by F. E. Becker, Af.D. 

The section showed approximately equal amounts of smooth muscle tissue and 
degenerated connective tissue. The smooth muscle consists of interlacing bundles, 
normal in appearance, with well staining nuclei. The connective tissue fills the 
spaces between the interlacing bundles of muscle, was very loose, contained few 
nuclei and few, but quite distinct fibrils in a homogenous base. 

The section grossly described as consisting of mucous membrane with a small 
amount of underlying tissue Rhows on microscopic examination, normal vaginal 
mucous membrane and a rather dense connective tissue layer. Diagnosis: fibro- 
mvoma with a myxomatoid degeneration of the connective tissue element. 
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REPORT OF TWO CASES OF MALIGNANT NEOPLASM OF 
THE OVARY. TREATMENT BY RADIATION* 

By A. W. Jacobs, M.D., New York 

T HE majority of the malignant neoplasms of the ovary are carcinom- 
atous and present a difficult problem in therapy. In general, re- 
sults from surgical measures alone are not very encouraging. It is 
possible that by some combination of surgical and radiotlierapeutic 
procedure better results may be obtained in producing palliation of 
symptoms and a prolongation of life. 

A recent study of fifteen cases of carcinoma of the ovary which I made 
at the Montefiore Hospital during the ten-year period from 1914 to 
1923 inclusive, showed the following : married 13, single 2 ; youngest 
22, oldest 80. Age periods : 22 to 30, 3 cases ; 31 to 50, 5 eases ; 51 to 
60, 6 cases; 80, 1 case; showing that about 70 per cent occurred be- 
tween the ages of 31 and 70. Ascites was present in 11 cases, hydro- 
thorax in 3 eases. The total duration varied from 5 to 42 months. 
Most of the patients living over twelve months and up to forty-two 
months were past the age of forty. The total duration in three in- 
dividuals aged 58, 60, and 80 was 36, 36, and 42 months, respectively, 
which apparently suggests a better prognosis in the number of months 
in the older women. The average total duration of life during the 
period from 1914 to 1921 inclusive, without any special therapy, was 
twelve months; while the average duration in 1922 to 1923, when 
Roentgen therapy was instituted, was twenty-three months. 

Case 1. — J. E., a woman aged 2S, was referred August 24, 1925, witli the follow- 
ing history: Married four years, one child living and well, 3 years old; no mis- 
carriages. Menstruation started at thirteen years and was regular, and normal. 
After the birth of her child three years ago, she became markedly constipated 
for about a year, then improved until one year ago when she again became con- 
stipated and had to resort to cathartics. Commenced to lose weight in January, 
1925, and lost about twenty' pounds in a year. Ilad no pain but on account of the 
constipation consulted a physician, who upon -examination established the presence 
of a pelvic tumor, which was confirmed by several physicians. The diagnosis was 
fibroid uterus. 

Abdominal examination revealed a hard mass in the suprapublic region. On 
vaginal examination there was a hard irregular mass in the posterior culdesac. 

At operation by Dr. Rongy at the Lebanon Hospital, in June, 1925, there were 
papillary masses on the anterior surface of the uterus involving the bladder wall, 
metastases in the glands and peritoneum, also a large hard retroperitoneal mass. 
The condition being considered inoperable, a specimen was taken for pathologic 
examination, and the wound was closed. Microscopic report was papillary adeno- 
carcinoma of the left ovary with metastases. 

8 •Pnwcnte.l at a meeting of the Society or Alumni of Lebanon Hospital, March 
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About six weeks after operation, the patient was referred to me for deep 
Roentgen therapy, which was begun August 24, 1925. She received a series of 
treatments to the pelvis; four fields 15 x 15 cm. each, anterior, posterior, and lateral, 
at 50 cm. distance, 200 K. V., 4 M. A., filtration 0.5 mm. cu. and 1 mm. Al, 
30 minutes each, and repeated. 

Examination of ^ the patient by Dr. Rongy about two months after treatment 
was instituted showed her to be gaining in weight, appetite good, bowels functioning 
without the aid of cathartics, and diminution in the size of the masses in the 
abdomen. He advised a repetition of the series of Roentgen treatments, which 
was given in December, 1925. 

Her last menstrual period was September 29, 1925, three days’ duration, and 
she has had no period since. The patient has been attending to light household 
duties, and was without symptoms until November 5, 1926, when she appeared again 
for treatments, which she received only partially, as she failed to present herself 
for the completion of the series. A report from her physician about two weeks 
ago states that she is beginning to have symptoms again, which may necessitate 
a repetition of a series of treatment. 

It is now' about eighteen months since this patient was referred to mo for 
therapy, and apparently the condition has been controlled, with palliation of the 
symptoms. 

Case 2. — A. C., woman aged 51 years, was admitted to the Lebanon Hospital 
December 11, 1925, her chief complaints being abdominal pain, flatulence, and 
backache. She had been married twenty years, and never been pregnant. Menstrua- 
tion commenced at sixteen, regular, and normal. Eor the past year her periods 
were irregular, occurring every two-and-a-half to three months, and lasting three 
days. Last period six weeks before admission. Medical history is negative. 
Operation for cervical adenitis at the age of seven. Cholecystectomy and ap- 
pendectomy at the Mt. Vernon Hospital five years ago. The onset of the present 
illness wms two weeks, with pain in the abdomen radiating to both lower quadrants 
and to the flanks. Relieved by standing, aggravated by sitting or lying on the left 
side. Constant backaches and a feeling of pressure on the rectum with passing 
of an abnormal amount of flatus. No bleeding or leucorrhea, but for the past 
year the menstrual periods have occurred at intervals of two to three months. 
Nocturia and dysuria for the past two weeks. 

The positive findings on physical examination were: general appearance emaciated 
and evidence of loss in weight. The abdomen was distended by a large mass about 
the size of an egg-plant, located mainly on the left side of the abdomen extending 
beyond the midline over the right side. The mass was tender at all points, 
especially on the left side, soft and doughy in consistency, not fixed in position, 
regular in outline, and dull on percussion. On vaginal examination the mass was 
palpable in the left fornix. Roentgen examination of the chest was negative. 
Roentgen examination of the abdonjen showed n mass in the pelvic region, which 
extended to the level of the fourth lumbar vertebra, with the shadow moro prominent 
on the left side, with upward displacement of the intestines, suggestive of a pelvic 
tumor. Blood examination showed Hb 70 per cent, YT. B. C. 11,200, P. 80 per cent, 
L. 20 per cent, B. P. 140/90. Blood Wasscrmann and blood chemistry were nega- 
tive. Urine negative. The preoperative diagnosis was ovarian cyst. 

At operation December 15, 1925, the omentum was much thickened, adherent at 
all points, and particularly over the bladder region. The entire pelvis was a mass 
of firm adhesions. The large cyst behind the symphysis was freed, being ruptured 
in the process and about a pint of dark sc-rons fluid escaped. A specimen from 
the oni'-ntum was taken for pathologic examination and the wound closed. 
Pathologic report gross and microscopic was normal fatty omental ti' iu ne, — no 
crid cnee of tumor formation. 
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Except for slight postoperative fever, the patient had an uneventful recovery, and 
was discharged from the hospital January 10, 1026. 

On January 30, 1926, the patient was readmitted to the Lebanon Hospital com- 
plaining of frequency of defecation and urination, pain in the lower abdomen 
and vomiting, beginning two days after she left the hospital. No hematuria or 
melena. Ten days later, began to have dull pains in the lower abdomen with feel- 
ing of pressure, which were not constant. Vomiting for three days of greenish 
fluid. Complains of feeling weak. 

Examination revealed a semihard mass extending from the pelvis to about one 
and a half inches above the umbilicus, not tender. Elat on percussion. On vaginal 
examination, a soft mass was palpable. Diagnosis was papillary cystadenoma of 
the ovary. 

Oophorectomy was performed by Dr. Rongy and radium implantation by me 
on February 11, 1926. Low median incision of the abdomen, encysted bloody 
fluid found, left ovary contained a papillary cystadenoma, which was removed. Bare 
tubes of radium emanation were inserted into the base of the stump, and adjacent 
peritoneal coverings, a total of twenty-nine (six to the left, fourteen to the right, 
and nine in the cyst wall) , and three drains were inserted. 

Microscopically the ovary showed cystic degeneration of papillomatous masses 
with diagnosis of papillary cystadenoma. In spite of the pathologic report, clinically 
this case was considered as a malignant neoplasm. 

The postoperative course was uneventful except for a temperature reaction up 
to 102° for several days after the operation. The general condition improved, and 
the patient gained in weight and strength. On March 8, 1926, the blood examina- 
tion showed Hb 68 per cent, R. B. C. 3,900,000, W. B. C. 8,000, B. P. 165/90. At 
this time, the patient was transferred to the New York City Cancer Institute for 
further treatment. 

Examination on March 11, 192G, by Dr. I. Levin, revealed an irregular nodular 
mass fixed and immovable in the lower right quadrant of the abdomen, slightly 
tender. There was a shifting dullness, in the flanks. On vaginal examination, a 
mass was palpable in the right fornix, with the left fornix only slightly involved. 
The patient received high-voltage Roentgen treatments to the pelvis, and was dis- 
charged from the hospital, improved, on April 21, 1926. 

Examination of the patient on March 8, 1927, showed her to be in good general 
condition, gained in strength and weight from 119 at the timo of her discharge from 
the New York City Cancer Institute to 155 pounds. She attends to all her duties 
and is symptomless. Has had no menstrual period for about fifteen months. 
Examination of the abdomen revealed a hard mass fixed in the lower right quadrant, 
not tender nor painful. It is now over a year since operation and implantation 
of the radium, and the patient is symptomless, with the condition apparently 
controlled. 

CONCLUSION 

In malignant neoplasms of the ovary, Roentgen therapy can produce 
a palliation of symptoms and a prolongation of life. Generally the 
surgeon and the gynecologist are pessimistic in the management of 
these conditions, although it is possible that by the proper cooperation 
with the radiotherapist better results can be obtained in the future. 

40 Vest Seventy-Second Street. 



REPORT OF A CASE OF SEPTICEMIA FOLLOWING A 
SACRAL ANESTHETIC 0 


By Lyman S. Hall., M.D., Nashville, Tenn. 

( Assistant Resident in Gynecology and Obstetrics, Vanderbilt Hospital ) 

TV T RS. D. B. was admitted to tlie gynecologic sendee at Vanderbilt University 
Hospital, January 26, 1927. Her general physical condition was good and 
slie presented a relaxation of pelvic floor, prolapse of posterior vaginal wall, chronic 
endocervicitis (nonspecific), and retroversion of uterus. 

On the third day of her hospital stay the following operative procedures were 
carried out: Sacral anesthesia, dilatation and curettage, cauterization of cervix, 
perineorrhaphy (Polak’s technic), anterior suspension of uterus, (Olshausen J s 
method). 

The sacral anesthetic failed to work and general anesthesia was resorted to. 

The following day the patient complained of severe pain to the left of the sacral 
hiatus. She had some nausea and vomiting and her temperature rose to 104° F., 
pulse 130 and respiration 24. On the morning of the second day her temperature 
was 101°, pulse 120, and respiration 22. Her condition seemed slightly improved. 
Late in the afternoon her temperature rose to 104°, pulse 180 and respiration 32. 
Her pulse was quite thready and her condition serious. To the left side of the 
spine from the sacral hiatus to the lower angle of the scapula was an area of 
marked induration and slight crepitation. This was quite tender and very painful. 
She continued to vomit and the emesis was now almost pure bile. On the morning of 
the third day her temperature was 101.5°, pulse 130, and respiration 24. She con- 
tinued to vomit bile, her condition was becoming worse, and she was quite jaundiced. 
A gastric lavage was done and the vomiting lessened. She was also given normal 
saline, subcutaneously, and digifolinc. The area in her back remained about the 
same as on the previous day. The perineal and abdominal incisions were in good 
shape. She was typed for a blood transfusion and early in the night was given 
460 c.c. of whole blood by the direct method. The blood of the donor and recipient 
were both type 2 and cross-matched perfectly. The patient was better for about 
30 minutes after the transfusion, and then complained of being cold and showed 
signs of weakening. She soon lapsed into unconsciousness and died about three 
hours later. Her temperature shortly before death was 108°. 

On admission the urine was negative, red blood cells 3,450,000, white cells 
8400, hemoglobin 03 per cent. On the second postoperative day the urine showed 
albumin two plus, sugar negative, and microscopic examination revealed both red 
and white blood cells. "White blood cells were 17,000, and hemoglobin 01 per cent. 
On third postoperative day red blood cells 3,208,000, while cells 10,200. A blood 
culture obtained on the third day revealed numerous colonies with definite zones 
of hemolysis, and when stained revealed a large gram positive bacillus. A culture 
from the abdominal incision was sterile. The organisms when injected into the car 
vein of a rabbit had no effect. When the rabbit was killed and incubated a slight 
amount of gas was formed in the tissues. The organism when injected intra- 
muscularly in the inguinal region of a guinea pig killed it, and produced a slight 
amount of gas in the tissues. The baotoriologic laboratory reported a large non- 
motile, nonproteolytic, anaerobic bacillus, probably related to Bacillus oedematianu 

The partial postmortem examination of the abdomen showed no infection in 
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the incision. The liver showed numerous areas of bile staining on the surface. 
The peritoneum, intestines, stomach, gall bladder, pancreas, spleen, kidneys, and 
uterus were all entirely negative. We were not permitted to open the area in the 
back. Cultures from incision and the liver blood were contaminated by bacillus 
subtilis. 

Comment . — At the time, of injecting the novoeaine I believed the 
needle was in the sacral canal. Since the anesthetic failed and the 
patient complained of pain in her back so early following, I believe 
the novoeaine was injected in the tissue to the left of the sacral hiatus. 
The patient was obese and the sacral administration quite difficult. 
The marked jaundice, nausea and vomiting, and extreme shock which 
followed show that the organism was a very virulent one. DaCosta 
in his Textbook on Surgery says that blood transfusions in acute sep- 
ticemia. are more often associated with reactions. In this case the 
blood transfusion might have hastened death a few hours. But the 
infection was one of such virulent nature, the jaundice so marked, 
and the patient’s condition so grave, that nothing would have saved 
her life. 

Some of the members of our hospital staff took the stand that a 
septicemia could not arise by any form of a gas bacillus being injected 
into the tissues. Since I have seen a case of gangrene following a cir- 
cumcision under novoeaine, and another case of gangrene following 
an operation for an ingrowing toenail under novoeaine (in which the 
hallucis longus tendon sloughed and drop of the great toe followed), I 
believe the devitalization of the tissue caused bj r the novoeaine asso- 
ciated with the organisms present made an ideal site for infection, not 
unlike the ones sustained during the world war with the bacillus of 
Welch or true gas bacillus. 

It has been proved that some forms of gas bacilli live normally in 
the intestinal tract of about one-half of all infants before they are 
one year of age and in the intestinal tract of the majority of adults. I 
believe that this organism was present on the patient’s skin and was 
carried in by the needle used in the administration of the sacral anes- 
thetic. 



Department of Maternal Welfare 


Conducted by Fred L. Adair, M.D. 


ABSTRACTS OF THE PROCEEDINGS OF THE FOURTH ANNUAL 
CONFERENCE OF THE STATE DIRECTORS OF THE AD- 
MINISTRATION OF THE SHEPPARD-TOWNER ACT, 
HELD IN WASHINGTON, D. C., JANUARY 11-14, 1927 

DeNormandie, Robert L., M.D. : Maternal Mortality Studies. 

The schedule for this study was prepared in accordance with methods outlined 
in a previous paper by the author, entitled “How to Make a Study of Maternal 
Mortality . 5 ’ The first page of the schedule gives information derived from the 
birth and death certificates. The second page tabulates the care received during 
pregnancy, parturition and the puerperimn. Pages three and four arc taken up 
with the causes of death as. found in the death certificate and a classification accord* 
ing to the International Classification. This standard schedule can be used for 
studies of maternal mortality to be conducted by State Boards of Health, Medical 
Societies and those trained in investigation and obstetrics. A study of this kind 
should bring out facts which would bo comparable for different sections and coun- 
tries and might serve as a basis for accurate knowledge on which possiblo im- 
provement in obstetric practice could be based. The results of prenatal, natal and 
postnatal care could be analyzed. The results of home and institutional care could 
be compared. The results in different environmental conditions could be studied. 

Crough, Elena M. : Foundation for Permanent Child Hygiene Pro- 
gram in New Hampshire. 

A sort of correspondence course for mothers and prospective mothers was carried 
on. Mature and experienced public health nurses were carefully solcctcd and 
employed. The first step was to visit and secure the cooperation and help of local 
physicians. Attempts were made to get prcnntal cases under the care of a physician 
as early as possible. Employment of local physicians in the clinics, the formation 
of permanent committees in the towns and villages, and obtaining permanent 
local appropriations and the utilization of county maternity and infancy nurses to 
carry out the general and detailed programs are the essentials of the work in New 
Hampshire. 

Ferrell, John A., M.D., Dr.P.II.: The County Health Organization 
in Relation to Maternity and Infancy Work and in Permanency. 

Local health service is essential in every state. It should be conducted in small 
territorial units, as the county. The goal should be an official service that is 
adequate, continuous, and permanent, supported by taxes and conducted by full 
time workers. Specialized training is not possible for those working in the smaller 
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centers. Health officers and workers should be well trained. Thoroughness and 
persistence are necessary, especially in dealing with maternity and infancy welfare 
measures. 

Fox, Elizabeth: Standards for Training of Public Health. Nurses. 

The excess of demand over supply of properly trained public health nurses, 
especially of those capable of maternity and infancy work, necessitates either filling 
the places with improperly equipped nurses or not meeting the demand at all. 
Standards have been formulated by committees of the State and Provincial Health 
Authorities, American Public Health Association, and the National Organization 
for Public Health Nursing. The nurses should be expected (1) to bring about in 
the community a higher valuation of human life and of the need for adequate 
prenatal, maternity and infant care; (2) to supply the knowledge which will lead 
to better prenatal hygiene and care of the infant; (3) to help produce the facilities 
which will make good prenatal and child care possible. This requires the proper 
viewpoint as well as special training and experience in addition to personality and 
character. 

Kuhlman, Mathilde S., R.N.: Methods of Training Staff Nurses in 
Prenatal and Infant Care. 

The training of staff nurses in prenatal and infant care in the State of New 
York has been more or less in process of evolution since 1922. The Public Health 
Council requires these nurses to be registered by the Regents of the University of 
the State of New York and to have had not less than two years’ experience in 
public health nursing. An effort was made to secure nurses who had hospital train- 
ing and postgraduate work in obstetrics and pediatrics. Each nurse coming on 
duty is required to spend a period for observation and instruction at the Maternity 
Center Association. A definite teaching center for these nurses came to be a 
necessity. Such a one has been established in Pulton, Oswego County. The Pulton 
Academy of Medicine voted unanimously for the establishment of a demonstration 
mother and child health station and appointed a medical advisory committee to 
cooperate with the nurse detailed to the work. The present facilities for training 
staff nurses include: Fulton Teaching Center, Children’s Consultation Unit, 
Prenatal Consultation Units, Staff conferences with consultant nurses and directors, 
visits to Maternity Center Association, Field Center and other New York City or- 
ganizations, and an annual conference of all health officers and public health nurses 
which is callod by the State Commissioner of Health, 

Veech, Annie S., M.D.: Obstetric and Pediatric Postgraduate 
Courses in Kentucky. 

For the past four and one-lialf years the Kentucky Bureau has made an un- 
ceasing effort to bring to- the medical profession of the State the best information 
available concerning modern obstetrics and pediatrics. The methods used have 
included monthly articles on obstetrics in the State medical journal ; reports on the 
handling of difficult cases of delivery in the Louisville City Hospital; cooperation 
with the medical department of the University of Louisville; an annual program 
incorporated into tho yearly meeting of the State Medical Association; speakers 
loaned to the county medical societies; and demonstration health centers through- 
out the state. A special postgraduate course was given by Ur. Alice "Webb Fallant 
during the past year before ten county and two district medical societies. This 
work had the approval and sponsorship of the State Board of Health and Medical 
Association. 
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Allen, Jane C. : Supervision of Field Nurses. 

Maternity and infancy work is frequently carried to the lonelier rural sections 
where such care would otherwise he negligible or lacking. The increasing importance 
of the work to public health nurses and to the community is being shown in various 
ways by meetings, in current literature, and educational institutions. There is a 
growing conviction that proper supervision is the very hub of the whole wheel. 
Supervision entails certain obstacles and must accomplish certain ends. 1. The 
nurse is apt to resent it; the supervision must be tactful; it must secure cooperation. 

2. It must be effective, requiring a complete grasp of details without obtrusiveness. 

3. Jt must bring the small units up to the same standard and coordinate with the 
work of larger units. 4. It must be educational. 

Allen, Cora S., M.D. : Itinerant Conferences as an Advance Agent in 
Developing Permanent Centers. 

In Wisconsin the greatest need for a public health program has been in the 
rural communities. After the first year’s work sixteen counties were chosen for 
monthly conferences and demonstration clinics. This led to a demand for permanent 
centers which increased from one to fifteen within a year. A big factor in the 
success of the permanent center is the trained public health nurse. The concensus 
of opinion is that one of the most effective ways of reaching an entire family is 
through a permanent center where results of right methods can be seen in the 
steady normal growth of children who attend regularly. 


IabBENSTiNE, Ralph W., M.D. : The Tioga County (New York) Dem- 
onstration in Prenatal Care. 

The problem of providing expectant mothers in small towns and in rural com- 
munities witli reasonable safeguards during pregnancy and labor is one that is 
surrounded, on the whole, with more difficulties than are encountered in urban com- 
munities. Some years ago a demonstration was undertaken in Tioga County, N. Y*> 
to adapt the methods of the Maternity Center Association to rural communities. 
The State Health Department agreed to furnish the funds necessary to carry 
on a maternity nursing service by nurses from the Maternity Center Staff. Prenatal 
clinics were opened the last week of January in 1925 after enlisting the sympathy 
and interest of the county medical profession. By the latter part of the year, four 
nurses were working in the demonstration. By the end of the first year 247, or 
more than half of the pregnant women of the county had been under the nurses’ 
care; G3 per cent of these women were referred by physicians. The nurses made 
3020 home visits and attended 58 deliveries. In 1920 there were 253 new patients, 
of whom about 53 per cent were refcried by physicians. During this year the 
nurses attended 111 deliveries. In 1926 the nurses made 3,293 home visits. There 
were no maternal deaths among the cases eared for by the nurses during either 
^ ear. 


IIanna, Agnes K.: Analyses of Child Care Teaching and Little 
Mothers’ Classes. 

Croup teaching i« an important aspect of a state maternity and infancy program. 
A definite policy in regard to such work should be developed in each state. Effective 
group teaching cannot be carried out sporadically, but mu«t be a definite part of 
the permanent program of the community. It 1ms been realised that the "little 
mother"’*' cla*«-es vthirh began a* an extra <-cbool or settlement activity belong in 
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the schools where the instruction can be given by teachers. Wisconsin is the only 
state that has a complete state-wide plan for teaching child care as part of its 
regular curriculum. The “ little mothers’ ’ and mothers may also be reached through 
self directing study groups. It is possible to reach them by lectures and through 
class work. The State Department of Health can be of service by preparing study 
outlines and material and by securing lecturers and teachers for the various types 
of mothers’ classes. 

Brydon, Mary E., M.D. : Developing Permanent Health Centers. 

The modern public-health movement has three objectives: curative medicine, 
preventive medicine, and constructive health education. The practicing physician, 
surgeon, or specialist alone is concerned with handling the first. Health departments 
have initiated the second and third, but are urging that the physician take them 
over as a part of his work and that health education be made a part of the 
educational system. During the past twelve years the health center, the home 
of the local health department, has become an institution in public health work. 
In Virginia the health centers are varied both as to the types of organization and 
as to the nature of their activities. The larger cities, like Richmond and Norfolk, 
have health centers with a central office, in charge of a medical director who super- 
vises the activities of small centers and stations. Maternity and infancy work is 
usually included in their programs. They always attempt to cooperate closely with 
all social welfare agencies. Ten cities in Virginia have health centers. The county 
health work is carried on through health centers and health stations, the latter 
being instruction and conference centers for mothers and children in charge of 
nurses. The state has five counties with a well-organized health center in each, 
and ten counties with a total of 37 health stations. 

Baker, S. Josephine, M.D. : Preliminary Report of Possible Cost- 
Accounting System on Separate Items of Work Carried on under 
the Maternity and Infancy Act. 

A proper cost-accounting system on the separate items of work carried on under 
the maternity and infancy act must consider the conditions of work, the relative 
importance of the various items, the general methods of carrying on the work, and 
the most efficient administrative methods. Forty replies were received to letters 
and questionnaires sent out to all the State Directors, The rural problem was 
common to almost all the states. Different sections of the country have other 
general problems: the Southwestern States have a migratory population; the 
Northeastern States, a large alien population; the Southeastern States, the un- 
trained midwives and the high death rate among the negroes; and the North- 
western States, a scattered population. The particular needs of the individual 
States were indicated by the most important activity. In nine it was general health 
education; in eight, prenatal instruction and care; in seven, cooperative work be- 
tween the states and counties; in five, “little mothers’ classes’’; in three, super- 
vision of midwives; in three, prevention of infant mortality; in three, lectures on 
obstetrics before medical societies and in medical colleges; and in one, preschool 
child work. The expenditures fall into two groups: First, those for intensive work 
in the immediate saving of lives; second, those for general public-health education. 
A method which may combine the intensive with the general educational method 
is that which results in the counties carrying on their own work. The state pays 
half and the county half of the cost. In nearly every state where this method has 
been tried there has been better cooperation on the part of the local medical pro- 
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fession. The information gained shows a complex problem, the solution of which 
must meet the local needs. No standardized methods would be equally effective 
in all. Each state must evolve its own methods and cost-accounting system. 


Hall, Carrie M., R.N. : Training the Obstetric Nurse, 

Every state now has a nurse-practice act and many states have minimum 
standards of instruction and practice. One of the required subjects is obstetric 
nursing. Obstetric nursing practice is easily obtainable, but in general under- 
graduate nurses receive no prenatal instruction. This instruction can be obtained 
after graduation, through maternity centers and the maternity services in visiting- 
nurse associations. A four-month course in public health nursing has also been 
found helpful in giving an insight into the teaching of prenatal care. Nurses are 
occasionally called upon to deliver a patient and nurses feel that some training in 
the delivery of normal cases would be desirable. This problem is being studied 
by a joint committee from the National Organization for Public Health Nursing 
and the National League of Nursing Education. 

Richardson, Frank Howard, M.D. : Breast-feeding Demonstrations. 

Breast feeding should be presented not as a public-health measure, but as a 
private practitioner’s method for feeding babies under his care. A breast-fed baby 
has five chances for life to the bottle-fed baby’s one chance. Two essentials in 
breast feeding are (1) complete emptying of the breasts and (2) making up for 
any deficiency by giving a complementary feeding. If the baby does not empty 
the breast, this must be done by manual expression. Premature weaning is un- 
necessary, but is due to various causes. Binding the breasts and giving castor oil 
the first few days after confinement reduces the milk supply. Other causes are 
fissured nipples, nervousness, and lack of sleep. The nursing mother should eat 
as she pleases, takem quart of milk daily', some fresh cream, green vegetables, brown 
bread, and cod liver oil if necessary. Babies should not be fed in the horizontal 
position as the esophagus then lies below the food level and the air cannot escape. 
Four-hour feeding intervals are to be preferred. Milk analysis is of no value unles c 
at least three specimens from each nursing of a twenty-four hour period arc used. 
The only serious thing ever likely to be wrong with milk is its quantity'. 

Marriner, Jesse Tj., R.N. : Evaluation of Maternity and Infancy 
Work in a Generalized Program. 

The work of a committee to evaluate activities which may be accounted ns 
maternity and infancy work included a survey of the situation in 20 states where 
Shcppard-Towncr funds were being u=ed to subsidize such activities. In answer to 
a questionnaire which twenty-two states answered it was stated by all that tlm 
funds were nsed to subsidize and maintain local or county activities in the public 
health nursing field. In nineteen states this was part of a generalized nursing 
program and in three it was a specialized maternity and infancy service. Eleven 
of twenty-one states had no contracts with county health organizations. In Alabama 
the time distribution and methods of supervision have been worked out as follows: 

A forty-four hour week is taken as a basis. A supervising nurse vi c its each organ- 
ized county every month, studies and tabulates the activities as shown on the daily 
vmt cards of each county nurse. The percentage of time given to each activity 
is worked out. This system has been on trial for only a few month", but a marked 
effect is already seen jn more complete, accurate and intelligible daily records of 
the nursing work. 
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Mosher, George Clark, M.D. : The Problem of Compulsory Notifica- 
tion of Puerperal Septicemia. 

Current American literature contains practically no expression of opinion in re- 
gard to compulsory notification of puerperal septicemia. No conclusive report on 
the working of the law was elicited by inquiry sent to boards of health in the states 
requiring notification. Questionnaires sent to officers of national medical and other 
interested organizations and a number of leading obstetricians and teachers in 
medical schools brought replies stating more or less definite opinions 'and furnish- 
ing information in regard to the situation. The gist of 16 replies from obstetricians, 
of 5 from state executives, and of one from a city executive is given. The opinions 
for and against compulsory notification and the exacting of a penalty are almost 
evenly divided, so far as definitely expressed. It is concluded that if notification 
is to be required the wording of the law should be considered with regard to the 
varied conditions that may cause pyrexia. 

The two main weapons for reducing the mortality due to puerperal septicemia 
are: 

3. Education. The obstetricians who now are in the schools and hospitals must 
bo taught the fundamental principles of asepsis; and prospective mothers must 
learn to demand good care. When women realize that childbearing can be made 
safer, a powerful public sentiment will be aroused that can bo utilized in reducing 
puerperal mortality. 

2. Publicity. This affects the general practitioners now doing obstetric work and 
treating all sorts of suppurating wounds, erysipelas, and other virulent infections 
and rushing from the patient with temperature to the clean maternity patient and 
soldom changing their clothes or using sterile gloves in the delivery. Publicity 
furnishes the only means of impressing upon these men that a woman dying from 
puerperal septicemia after such needless exposure is doubtless a victim of care- 
lessness or ignorance. It is not to bo argued that compulsory notification will 
in itself achieve anything marvelous, and a punitive clause may not aid greatly; 
nevertheless the publicity coming from notification would make the physician who 
now scorns the extra precautions urged for the lying-in patient realize that to 
continuo work in his community he must change his tactics even if no other penalty 
is to follow. 

Every available means must be used to reduce puerperal sepsis whether or no 
we resolve that it should be made reportable. We must urge the medical schools 
to give due place in the curriculum to prenatal care, to management of normal labor, 
and especially to asepsis. We should institute a further campaign of education 
through state boards of health, state and county medical societies, health centers, 
and lay organizations having as its aim better maternity conditions. 



Society Transactions 


OBSTETRICAL SOCIETY OF PHILADELPHIA 

STATED MEETING NOVEMBER 4, 1926 

Dr. John M. Laferty described the Postmortem Findings in Two Neo- 
natal Deaths, Showing 1 Congenital Absence of Both Kidneys; Dex- 
trocardia and Patty Degeneration of Liver. 

Case 3. — Mother, white, aged 29, para v. The four previous labors and 
puerpevia, were normal. The first three children are living and well. The fourth 
baby appeared normal at birth, but a few hours afterward it became cyanosed 
and died in about 30 hours. This death was reported as due to subdural hem- 
orrhage. During the present pregnancy the patient had a mild toxemia according 
to >St. Mary’s standard and a slight cold during the fourth month. Her general 
condition was good, weight 154 pounds. Urine showed marked trace of albumin 
and sugar. No casts or other abnormal findings. 

Delivery was spontaneous, second stage rather precipitate, about fifteen minutes 
in duration. Total time of labor three hours. Placenta delivered spontaneously 
within one-half hour. It appeared normal macroscopically. Baby cried vigorously 
and spontaneously after delivery and had a good color. About eight hours after- 
ward it was noticed to be slightly cyanosed. The respirations became gradually 
more rapid and shallow and cyanosis deepened until baby died forty-eight hours 
after birth. A clinical diagnosis was made of dextrocardia with either (a) some 
other vascular anomaly or (b) a subdural hemorrhage, the result of the precipitate 
labor. 

Postmortem Examination . — Weight 7 pounds 4 ounces, length, 49 cm. No 
external deformities. Skin and mucous membranes markedly cyanosed. Brain 
and meninges normal. Pericardium attached to right side of diaphragm, apex of 
heart on right side, great vessels normal, heart valves normal, foramen ovale and 
ductus arteriosus closed. Lungs had numerous small atelectatic areas scattered 
throughout, particularly numerous in right lower Jobe. Microscopic examination 
showed a diffuse fatty degeneration. 

Remarks . — The condition of the liver would indicate that death was the result 
of a toxemia. The origin of a toxin having such destructive effects on the liver 
is obscure. Three facts would tend to suggest a maternal origin. (1) The absence 
of any marked changes in the other organs. (2) The death of a previous baby 
with similar symptoms. (?.) The presence of a toxemia, mild stage, in the mother. 

Case 2. — Mother white, aged 44, para, xi. Her ten previous labors, with the 
exception of one unnecessary forceps delivery, were spontaneous and normal. 
Puerperia were all normal. Nine of her children are living and well. One died 
of pneumonia at seven months. During her last pregnancy she had frequent at 
tacks of nausea and vomiting, was somnolent, and dyspueic on exertion. No 
acute illness or injury. 

Physical Examination . — Weight 3 57 VC r pounds. Tonsils normal. 

The urine showed a trace of albumin, and positive reaction for acetone. No 
casts or other abnormal findings. 
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Labor normal and spontaneous, about ten hours. Membranes were ruptured 
artificially when head was at vulva. Only a small quantity of amniotic fluid 
escaped. Placenta was delivered normally within one-half hour. It. was small 
and numerous infarcts were present. Microscopic examination showed chronic 
placentitis. Baby was evanosed when delivered and breathed only after respira- 
tions had been started artificially by Schultzc method. The respirations were 
gasping and slow, about six per minute. Artificial respiration was resorted to 
several times when breathing ceased. ITenrt stopped beating one-half hour after 
delivery. 

Postmortem Examination . — Weight 6 V 2 pounds. Length 4S.5 cm. No external 
• deformities. Brain and meninges normal, as well as internal viscera. Gall bladder 
was only a rudimentary cord. Bile duct patulous. The adrenals were both larger 
Ilian normal, but no trace of either kidney. Both ureters were also absent as 
were the renal vessels. The urinary bladder was rudimentary with thick walls 
and having a capacity of only 1 c.c. Urethra was patulous. Umbilical vessels 
were normal. There was cryptorchidism on right side and tunica vaginalis was 
distended with clear serous fluid. Left testicle was normal. 

Dr. J. Stuart Lawranck and Dr. William P. Moore presented a paper 
entitled Management of Pulmonary Edema of Eclampsia by Perma- 
nent Bronchcscopic Operation. (See page 55, July issue.) 

Dr.. Lewis C 1 . Soiieffev read a paper entitled The Value of the Sugar 
Test in the Diagnosis of Pregnancy. (See page 202.) 

DISCUSSION 

DR. JOIIN COOKE HIRST, 2nd., said lie had used the sugar test in nearly 
300 patients, of which ISO were reported in his two papers. He never used the 
stated dosage of 120 gm. of sugar, but varied the dose according to the size of 

the patient, amounting to about 00 gm. for a patient of 120 pounds, and being 

never over ISO gm., in any case. Dr. Hirst regarded the dosage as very important 
and the results in his second paper showed an accuracy of 87 per cent, on pregnant, 
and nonpregnant patients combined. At tbe University Maternity, the test was 
regarded as valuable for the diagnosis of a dead ovum, and was invariably used 
before cleaning out the uterus in any doubtful miscarriage. Dr. Sell e 1Toy ’s patients 
received considerably more sugar and perhaps that explained his high percentage 
of failure with false positive results. 

DR. JOHN LAFERTY said that one significant factor was the blood sugar 
in toxemia of pregnancy, because women suffering from toxemia have a marked 
tolerance for glucose and in his experience ns high as 50 gm. every three hours 

had been administered in severe cases without having any glucose eliminated in 

the urine at all. 

DR. LEWIS C. SnEFFEY said that he may have read Dr. Hirst’s article in- 
correctly; but lie was quite sure that in his first paper he began with 100 gm. 
of sugar, later using 125 gm. His second paper, in which he described the use 
of 7.5 gm. for every 10 pounds of body weight, appeared six months after Dr. 
Scheffey had begun his studies in which 120 gm. were used. In view of Dr. 
Hirst's criticism that he used too much sugar, and thereby secured too high a 
percentage of positives in nonpregnant cases, it would seem that by the same 
reasoning he should have secured a higher percentage of positives in those definitely 
pregnant. This was well brought out in two of the ectopic cases, when we were 



266 THE AMERICAN JOURNAL OE OBSTETRICS AND GYNECOLOGY 


especially anxious about the diagnosis. Of course, Dr. Hir st reported a larger 
series of cases, but Dr. Seheffey felt that his number was sufficient to show the 
unreliability of the test. 

Dr. James L. Richards read a paper entitled The Present-Day Indica- 
tions for Treatment of Myoma Uteri. 

In this he reviewed a series of 140 consecutive cases of myoma from the gynecolo- 
gic ward service of the Jefferson Hospital from October, 1921, to December 31, 
1925. 

Nine patients received no treatment for the following respective reasons: one 
had a symptomless myoma and relaxed pelvic floor. Perineorrhaphy was performed, 
no treatment was given the myoma. Two had myoma complicating pregnancy. 
One had paresis. One had cardiorenal disease and symptomless myoma. Four 
refused treatment. 

Supravaginal liysteromyomectomy was the plan of treatment employed in 88 
cases, abdominal myomectomy in 11 and vaginal myomectomy in 2. Concomitant 
adnexal disease required removal of both ovaries in 51 cases. One ovary was 
conserved in 29 cases and both were conserved in 8 cases. Two patients re- 
ceived radium treatment before operation and 27 were treated by radiation only. 
Five of the series had blood transfusion prior to operation, and two were trans- 
fused before irradiation. Eighteen, or 17.9 per cent of the 101 patients treated 
surgically had postoperative complications. Five developed bronchitis; two broncho- 
pneumonia, and one lobar pneumonia. One had atelectasis, ono pyelitis, two cystitis, 
two phlebitis, and two -wound infections. One patient had a stormy convalescence, 
sputum and blood cultures negative, one a recurrence of an old tuberculous process. 

Regarding operative mortality, three patients died of peritonitis giving an 
operative mortality of 2.97 per cent and a primary surgical cure of 97.03 per 
cent. There was no radium mortality; 02 of the surgical cases and 24 of the 
radium cases were examined in the dispensary subsequent to treatment or 
replied to questionnaires. Sixty of the surgical cases examined wore cured 
anatomically and symptomatically, giving a late operative cure of 9G.7 per cent. 
One patient had a mass in the loft adnexal region and one developed carcinoma 
of the cervical stump, one year after operation, giving poor late results of 3.22 
per cent. Forty, or 39.0 per cent were not heard from. Of the 24 radium 
treated patients who were examined or heard from in answer to questionnaires, 
21 are symptom free, a late radium cure of 87.5 per cent. Three report return 
of bleeding, a poor late radium result of 12.5 per cent. Three were not heard 
from. 

It is interesting to note the effect of adnexal treatment on subsequent menstrua- 
tion, based on reports 8 months to 4 years after treatment. Of 10 surgical cases 
in which ovarian tissue was conserved, 5, or 50 per cent report normal or nearly 
normal menstruation. Two of these patients had abdominal myomectomy and 
three had supravaginal liysteromyomectomy. Of 19 radium treated patients, 3, 
or 15.7 per cent report normal or nearly normal menstrual periods. 

Dll. STEPHEN E. TRACY believed that flbromyomas of the uterus seldom 
if ever underwent malignant changes, but in a certain percentage of cases are 
accompanied by malignancy of the uterus. In bis experience the morbidity in 
myomectomy was not greater than in hysterectomy. On the contrary, it lias been 
le*s. Panhysterectoiny is a more serious operation and is attended with a higher 
mortality than is supravaginal hysterectomy. The increase in mortality from pan- 
hysterectomy over the supravaginal operation is greater than the percentage of 
rubsequent malignant degenerations of the retained cervix. If a cervix is badly 



OBSTETRICAL. SOCIETY OP PHILADELPHIA 


267 


lacerated or degenerated, a panhysterectomy should undoubtedly be performed. 
It is a very simple matter to destroy with the cautery the secreting portion of a 
normal cervix after the bod}' of the uterus has been removed. The selection of 
the proper cases for the use of radium is a question of diagnosis. 

DU. GEORGE M. BOYD ashed in what proportion of the cases which were 
treated by radium and were found symptom free, was the tumor materially re- 
duced in size? In his experience, this agent acted well in checking hemorrhage but 
in many cases had not materially reduced the size of the tumor so that the patient 
still has the tumor which may later on produce symptoms. He believed the 
use of radium will always be restricted because of the difficulties encountered in 
making a diagnosis. 

DR. BROOKE M. ANSPACH considered that one of the most important things 
in Dr. Richards’ paper was what he said about a preliminary curettage before 
using radium or deciding on the type of operation. Although mistakes will bo 
made one can form a very reliable opinion from the gross appearance of scrapings. 
If the operation is preceded by curettage the operator may usually be sure whether 
or not there is a carcinoma which complicates the myoma. If there is a reasonable 
doubt the operation may be postponed until a microscopic examination of the 
scrapings is made. If a routine practice is made of cauterizing every cervix 
for the purpose of destroying, either an infection or an incipient malignant process, 
there will be a certain addition to the postoperative morbidity of supravaginal 
hysteromyomectomy, because of the sloughing cervices. Preliminary curettage tc- 
veals a cancer before the operation is begun: it is better to know then, for the 
supravaginal plan of removal may be abandoned at once in favor of a complete 
hysterectomy. When carcinoma is found only after the supravaginal removal of 
the uterus then the operator must remove the remaining portion of the uterus 
(cervix) at the risk of both infection and implantation of carcinomatous particles. 

DR. RICHARDS (closing) said in answering Dr. Boyd that the patients who 
returned for examination all showed reduction of the size of the growth. Dr. 
Dongakcr asked the question about the menopausal symptoms in the symptom- 
free radium treated patients. These patients have menopausal symptoms, but 
judging from the replies received in answer to the questionnaires these symptoms, 
especially of the nervous system are not as marked ns in the patients who received 
surgical treatment. It might be reasonable to suppose that the difference of the 
intensity of the menopausal symptoms is due to the fact that the action of the 
radium is two-fold in producing limited bleeding; its direct action on the 
endometrium and its indirect action on the ovary by atrophy of the primordial 
follicles. The patients in whom menopausal symptoms are less marked probably 
escape the indirect action of the radium on the ovaries. 

Dr. Alfred Heineberg read a paper entitled The IJse of Radium in the 
Treatment of Certain Varieties of Endometrioma of the Recto- 
vaginal Septum. (See page 235.) 

DISCUSSION 

DR. BROOKE M. ANSPACH said that endometrioma of the rectovaginal 
septum is often very difficult to remove by operation and a careful report, such 
as Dr. Heineberg has made, showing the success which may attend the use of 
radium in some forms, adds much to our therapeutic resources. Endoinetriomas 
are rather common and especially since Sampson called our attention to them they 
are recognized much more frequently. Up to that time their significance was 
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not altogether appreciated. A large' factor in the successful treatment of endomctri 
omata is the complete removal of ovarian tissue (castration). After the ovarian 
secretion is eliminated these new formations undergo atrophy. Dr. Anspach had 
several patients a year or two after operation, in whom good sized implantations 
were left in the wall of the sigmoid; these have given no symptoms and arc not 
detectable by any methods of examination. "Without any reasonable doubt they 
have regressed. 

Dr. Graves, of Boston, at a meeting of the American Gynecological Society two 
years ago reported a case of what was taken to be an inoperable carcinoma of 
the rectum or sigmoid that had been cured by a hysteromyomectomy and removal 
of both ovaries; the tumor proved to be an endometrioma. If it is true that the 
removal of the ovaries will cure endometriomata of the rectovaginal septum, the 
operative resection of these growths which has a considerable mortality will not 
often be selected as the preferred method of treatment, and furthermore, if some 
of them can be treated with radium without oophorectomy it will, of course, bo 
of the greatest advantage to the patient. 

Irradiation ‘therapy was then advised and an eight hundred milligram hour 
dose was applied. 

A microscopic examination of some of the tissue revealed the tumor to be 
of the true miillerian type. Six months following operation the patient returned 
to the hospital complaining of severe bleeding. Biopsy' again disclosed the tumor 
to be of the adenomy'omatous variety. The patient was given a fifteen hundred 
milligram hour dose of radium and is now reported well. 

DR. P. BROOKE BLAND reported three eases of vaginal adenomyomn, now 
designated by Sampson and others as endometriosis or endometriomata. The first case 
of this relatively uncommon type of neoplastic disease was a woman thirty-five years 
of age, the mother of four children. A clinical diagnosis of primary carcinoma of the 
vagina was made. The tumor, filling the posterior vaginal fornix, only after 
considerable difficulty was removed, but the patient remained well. 

The second patient, a married woman, thirty-seven years of age and childless, 
presented a firm but nonfriablc tumor filling the posterior vaginal fornix. Mail 
ipulation of the neoplasm provoked, as it did in all three of the cases, very free 
bleeding. A tentative diagnosis of primary carcinoma of the vagina was made. 
An attempt to remove the tumor by operation was not wholly successful. 

The third patient was single and thirty-four years of age. 

For throe months previous to admission she had suffered with continuous vaginal 
bleeding, at times moderate, at other times severe, but of sufficient constancy and 
intensity ns to cause a marked secondary anemia. A clinical diagnosis of 
primary carcinoma of the vagina had been made by the family doctor and likewise 
by the brother of the patient, also a physician. In this patient the typical firm, 
nonfrinble, painless, mass was found filling the posterior vaginal fornix. A 
biopsy was performed and the true endometrial nature of the tumor disclosed. 
A fifteen hundred milligram hour dose of radium was applied and the patient is 
now reported well. 

DR. IlKIXEBEltG (closing) said it was gratifying to find others who had 
similar experiences in the treatment of adenomyomn of the rectovaginal septum, 
because eight years ago he presented a ease of adenoinyoma before this society 
and there v. as no member who had seen a case or was able to offer Anything 
in the way of discussion. Dr. Bland's reports of his patients add much to the 
value of the u«e of radium in the type of ca c e which appears to be malignant 
and to *o far advanced that, in the majority of instances, it cannot be removed 
by operation and which responds almost miraculously to the application of radium. 



The Readers’ Forum 


Conducted by John Osborn Polar, M.D. 


The Value of the Sedimentation Test 

Would you kindly discuss for me, in the “Readers’ Forum,” the value of sedi- 
mentation time in infections? 

Very truly yours, 

W. K. R., M.D. 

The sedimentation time is that interval required for the setting out of the 
erythrocytes from a column of citrated blood in a standard calibrated tube. The 
normal time is above 120 minutes. The sedimentation time is of value in deter- 
mining the presence or absence of infection. A rapid reading indicates the presence 
of infection either as localized accumulations or minute foci scattered throughout, 
occurring in any organ. 

It has been used extensively in gynecology in determining the presence of 
complicating infections of benign tumor growths, and as an index of the severity 
of the process. It also aids to determine the best time to do elective procedures 
since frequently infection is present in spite of normal leucocyte count and a normal 
temperature. In such cases the sedimentation time is the only means of diagnosing 
coexisting infection. 

Tuboovarian disease and pelvic inflammatory disease, occasionally become activated 
as indicated by recurrence of symptoms. The usual operations should be postponed 
until the sedimentation timo is 90 minutes or over, in order to prevent stormy con- 
valescence, added complications and a slower return to normal health. A reading 
of 30 minutes or under shows the presence of accumulated pus and conservative 
evacuation must be attempted. 

The test has a definite place in the differential diagnosis of ectopic pregnancy 
and acute exacerbation of a chronic pelvic inflammatory process. A rapid reading 
would point towards infection; while the slow reading would be suggestive of 
ectopic. 

The readings during pregnancy after the second month and in the puerperium 
must be excluded as the lowered reading cannot be explained on infectious basis. 
Likewise the readings for one week postoperative show changes which are apparently 
due to wound absorptions and tissue trauma; however, a continued low reading 
after the first week indicates the beginning of complications, such as, wound in- 
fection, peritonitis, perimetritis, and pelvic exudate. 

Therefore, we may conclude from the results of many investigators that the 
sedimentation time has a definite diagnostic and prognostic value: First, a rapid 
reading means infection, a slow reading eliminates this possibility; secondly, it 
shows the existence of infection when the temperature and leucocyte count are 
normal, and thirdly, it may be of value in postponing elective operations in the 
presence of infection which might be activated by the trauma incident to pelvic 
surgery. 

Several papers on this topic have appeared in recent issues of this Journal, see 
page 220 of this issue. 

2G9 



Department of Reviews and Abstracts 

Conducted by Hugo Ehrenfest, M.D., Associate Editor 


Selected Abstracts 


Sterility and Sterilization 

Mayer, A.: Sterility and Constitution. Monatsselirift fiir Geburtshilfc uitd 

Gyniikologic, 1026, lxxv, 21. 

Constitutional anomalies especially hypoplasia and infantilism of the genitalia 
are more often the cause of sterility than we formerly believed. They relegate 
gonorrhea as a cause of sterility to the background. In the presence of infantilism, 
there is interference with the wandering of the sperm. A small external os may 
not be the cause of sterility but when it is associated with a stasis of the cervical 
mucus and a change in the hydrodynamics, sperm may find it difficult to enter 
the cervical canal. Tortuosity of hypoplastic fallopian tube's can prevent the 
transportation of ova as evidenced by the frequency of tubal pregnancies in cases 
of infantile tubes. Failure of the external os to dip into the seminal pool in cases 
of retroflexion also plays a role. The psychosexual constitution is likewise im- 
portant. 

There are, furthermore, biologic factors which affect the vaginal secretion. The 
endocrine glands, especially the thyroid, are important in sterility. 

J. P. Greknjwu,. 


Vignes, Henry: Concerning Certain Cases of Sterility and of Prenatal Death. 

Pressc Mcdienle, Paris, May 24, 1924, p. 4G0. 

Careful investigations have shown that in some animals intrauterine death is 
physiologic. Vignes therefrom concludes that at least some cases of intrauterine 
death in the human may be explained on the same basis. Some cases of human 
sterility or of intrauterine death furthermore may be analogous to the results of 
attempts at crossing two individual lower animals of different species, reasoning that 
biologically the two human individuals might be as far apart as the two lower 
animals. E. L. King. 

Hunner, Guy L. and Wharton, L. R.: Sterility. A Study Based on a Series of 

526 Patients. Southern Medical Journal, 1924, xvii, 2G9. 

The authors made observations on ~>2G private patients treated for sterility. The 
commonest cause of sterility was azoospermia, present in 20 per cent of the husbands 
studied, and usually associated with evidence of gonorrheal infection. In the 
frmalc (a) about one-third had noticeable cervical discharges, 24.0 per cent be- 
came pregnant after treatment; (b) about one seventh had an acid cervical 
Icucorrhea; (e) one-sixth had pelvic infection, due in a majority of ca«es to puer- 
peral or gonorrheal infection. Conservative surgery gave the best results; (d) 
one seventh had retro displacements, Jess than one third of which were uncomplicated. 
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Adherent uterus was the most frequent complication. Twenty-five per cent of the 
treated cases became pregnant. Uncomplicated retrodisplaccment in itself is not 
a bar to pregnancy as four patients became pregnant after dilation of the cervix 
alone; (e) one-tenth had cervical stenosis, one-third becoming pregnant after treat- 
ment by passage of sounds, or dilation of the cervix. Indiscriminate use of the 
currette should be condemned; (f) one-eleventh had amenorrhea in varying degrees, 
only 8 per cent becoming pregnant after treatment. The indiscriminate use of the 
various glandular extracts is irrational and unscientific; (g) one-twelfth had de- 
velopmental abnormalities; (h) one in twenty had uterine fibroids; of those treated 
by myomectomy, one-tliird became pregnant; of those treated otherwise only 10 
per cent became pregnant; (i) one-twelfth show no cause for the sterility. 

Artificial insemination was done twice, one of the patients conceiving. 
Transuterine inflation of the tubes is of distinct value and shows inpervious 
tubes in 30 to 45 per cent of cases of sterility. The therapeutic value of the 
Rubin test is not yet established. The only case of pregnancy following its use 
proved to be extrauterine. F. J. Souba. 

Peham: The Question of Spermimmunfty. Deutsche Medizinische Wochenschrift, 
1925, li, 2119. 

The author placed spermatozoa from the husbands of 100 women in blood serum 
from their wives and noted the length of time that the spermatozoa lived. The 
average time was 9 to 10 hours with a variation of 2 to 13. In experimenting 
several times with the same couple there were variations up to hours in the 
series. He concludes that one cannot diagnose spermimmunity from a serologic 
point of view. Pemberton. 

Kok, F.: Tubal Peristalsis and the Influence of Pharmacologic Substances on 
Spontaneous Activity. Mcdizinisehe Klinik, 1925, xxi, 1G94. 

The author performed experiments on 140 human and animal fallopian tubes 
and found that the predominant type of movement seen was peristalsis and this was 
in the direction of the uterus. During pregnancy the activity in the tube is 
markedly diminished. In a pregnant cow the author observed that the tube of 
the pregnant horn showed much less activity than the tube of the nonpregnant 
horn. Tubes show changes in motility also during the different phases of the 
menstrual cycle. This difference in activity is most likely dependent upon a 
hormone. J. P. Greeniiill. 

Kok, F.: The Cause of Sterility and Tubal Pregnancy Based Upon New Investi- 
gations of Tubal Functions. Afonalssclirift fur Geburtsliilfe und Gvniikologie, 
1927, Ixxvi, 32. 

Kok found that diverticula occurred in about 20 per cent of the tubes of swine. 
If the theory of tubal diverticula as a cause of ectopic pregnancy is correct, then 
tubal pregnancy should be a common occurrence among swine, but there are only 
two cases known of tubal pregnancy among these animals. Furthermore, a fertilized 
ovum can seldom be caught in a diverticulum because the ovum is fertilized not in 
the ampulla but in the isthmus of the tube. Kok concludes that tubal pregnanev 
is etiologically connected with disturbances in the mechanism of the transportation 
of the ovum. The cause of these disturbances lies with the hormone elaborated bv 
the fertilized ovum, so that satisfactory peristalsis is not initiated at the proper 
time. Abnormal contractions may be responsible not only for tubal pregnauev but 
also for sterility. Those contractions may be experimentally influenced bv stimula- 
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tion of nerves and by colloid changes. With excessive stimulation a spasm of the 
isthmus, if maintained long enough, may result in organic changes and these may 
be responsible for tubal pregnancy. J. P. Gkkenihm., 

Geist and Goldberger: A Study of the Intramural Portion of Normal and Dis- 
eased Tubes -with Special Reference to the Question of Sterility. Surgery, 
Gynecology and Obstetrics, 1925, xli, C4G. 

The studies on the intramural portion of normal and diseased tubes were carried 
out pn extirpated organs which were injected with 20 per cent sodium iodide solu- 
tion, x-rayed, and cut as interrupted serials. 

It was found that variations in the course of the intramural portion of normal 
tul>es may offer a bar to impregnation. Intramural lesions may make the passage 
of sperma or ova impossible and they may be present with or without closure of 
the fimbriated extremity. It may be possible to get a positive or negative in- 
sufflation test in diseased tubes. A positive insufflation test means that tubes are 
patent to gas under pressure, not necessarily to spermatozoa or ova. It is essential 
to locate the occlusion in a case with a negative test if any reasonable hope of 
assistance from operative procedure is to be entertained. W it. C. IIenske. 

Rubin, I. C. Tubal Patency: Journal of American Medical Association., 1925, 
lxxxiv, 48G. 

The most suitable time for testing tubal patency is the postmenstrual phase, 
between the fourth and seventh day after cessation of the menstrual flow. It is 
then that the endometrium is at its thinnest and its secretion reduced to a 
minimum. The chances for interfering with an existing pregnancy or of dis- 
placing an unimpregnated ovum arc practically eliminated if this phase of the 
menstrual cycle is chosen. The possibility of displacing endometrial particles 
through the tubes in the sense of Sampson’s theory is given when insufflation takes 
place in menstruation or during bleeding on account of any other cause. The 
writer admits the possibility of gas embolism when the endometrium is traumatized. 
Pressure should not. exceed 200 to 250 mm. Attempts to open the tubes by higher 
pressure must be avoided. Gkovek Lu'.se. 

Rubin: Diagnostic Value and Therapeutic Application of Pcruterine Insufflation 
of the Fallopian Tubes in Cases of Sterility. American Journal of Surgery, 
1920, i, 1. 

Rubin’s early experience with collargol, thorium, bromide and iodide solutions 
for testing tubal patency was unfavorable because of peritoneal irritation. Oxygen 
therefore was substituted and injected until the abdomen was seen to rise, the 
patient complaining of epigastric pain and distension. This led to the present 
method of using a small amount of carbon dioxide. Less than 150 c.c. xire required. 
The most favorable time to carry out insufflation is from four to seven days after 
the cessation of .a menstrual flow. One hundred and two pregnancies were observed 
after pcruterine insufflation, 03 times in cases of primary sterility and 39 times of 
relative sterility. WifJ.mi Kf:rtwix. 

Ott, D.: The Present Status of the Methods Used to Test Tubal Patency, Mo- 
mit'-iehrift Fur Geburt«bilfe und Gyniikologic, 1925, Ixxi, 5S. 

The author considers the Rubin test and its modifications a dangerous procedure 
and therefore has never u«ed it. In its place he injects into the peritoneal cavity 
an indifferent powder dissolved in salt solution. If the tubes are open tho*e 
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particles of powder may readily be seen in the cervical canal in about 24 hours. 
This test was performed in only six cases. The method is simple and requires no 
special apparatus and has no dangers. J. P. Greexhill. 

Kok, P.: Tubal Patency Test in the Diagnosis of Sterility. Mcdizinische Ivlinik. 

1926, xxii, 1634. 

The tubal patency test is not a harmless procedure. The greatest danger is 
that of pulmonary embolus. A further advance along the lines of testing out the 
fallopian tubes has been the injection of substances which can be seen on x-ray 
plates. The instillation of a 20 per cent sodium bromide solution produces a 
hyperemia of the tubal mucosa. Lipiodol and iodipin, while very useful also have 
certain disadvantages. Great force must be used to inject these substances which 
means that the uterus is markedly distended before the tubes are filled with the 
oil. In addition to air embolism, these substances invite fat embolism. An 
attempt to point out the exact site of tubal occlusion by means of these substances, 
is only rarely successful. The author, after trying various media finally returned to 
the transuterine injection of normal saline solution for the purpose of testing the 
patency of tubes. A small amount of methylene blue is added to detect any return 
flow from the cervix. Not only is saline solution less dangerous than all other sub- 
stances, but it also passes through the tubes with even greater ease than does air. 
No bad results were noticed in any of his tests. J. P. Grekniiim,. 

Serdukoff, M. G. : Methods of Diagnosis of Tubal Sterility. Gynecologic et 01>- 

stdt.riquc, 3926, xiv, 111. 

The author studied 64 cases of sterility, 2S primary and 36 secondary. There 
was nonpermeability of the tubes in about 65 per cent which figure agrees roughly 
with that of other observers. Of the several methods for studying the condition 
of the tubes, salpingography is the most rational and best. It should be preceded 
by insufflation which may show complete occlusion and obviate the necessity of 
further tests. All patients should be hospitalized, and blood counts, Fahracus reac- 
tion, and a study of the vaginal flora should be done. Contraindications are: 
acute or active disease of the pelvic organs, pregnancy, virulent flora or pus condi- 
tion of the vagina, erosions, cndocervicitis or proximity to the menstrual period. 
No important harmful result was observed. Ileat to the abdomen is indicated follow- 
ing the injection. 

The diagnosis by salpingography was clear in about 75 per cent of the author 's 
cases. This method together with insufflation comprise invaluable additions to our 
diagnostic equipment, but arc still capable of error in technic and interpretation. 

Goodrich C. Sciiauffi.kh. 

Bdcldre, C. M.: The Importance of Precise Measurement of Pressure During 

Intrauterine Injection of Lipiodol. Gynecologic ct Obstetriquc, 3926, xiv, 101. 

The pressure at which lipiodol is injected into the tubes should be measured 
by a manometer connected into the syringe system by a T tube. Thirty mm. of 
mercury is the optimum pressure. The author has shown bv operation following 
injection, and by reinjection during operation that this pressure is sufficient to 
fill any tubes which are not definitely occluded. Pressures above 40 mm. arc 
dangerous. The circulatory system may be invaded by the lipiodol as shown bv 
experiments on postoperative specimens. No harm lias been observed in over 30 
eases injected at. 30 mm. pressure. The author prefers a rubber to a metal sound 
for the injection. Goodrich C. Scii.utfi.er. 
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Schwarz, G. . The Treatment of Female Sterility. Monatsschrift fur Gcburt- 

shilfe und Gymikologic, 1925, lxxi, 283. 

In about one-third of the cases of sterility the male is at fault and in another 
one-third the woman but only because of disease contracted from the husband. 
Hence in only one-third of the cases is the woman basically to blame for sterility. 
Among every one hundred women who have no children during the first two years 
of married life only 49 subsequently have children. 

Of 320 patients who were operated upon for sterility at the Marburg Clinic 259 
were traced and of this number 89, or 33 per cent became pregnant after the 
operation. The latter consisted of dilating the cervix, curettemcnt, irrigation of 
the uterus with sodium chloride and incision of the posterior lip of the cervix. A 
metal tube was then inserted to maintain the patency of the cervix and this was 
left in place for five to six days. On two occasions the uterus was perforated 
and perhaps also in a third case. All three patients recovered and one of these 
had two normal pregnancies subsequently. 

Among 58 patients with normal genitalia who became p regnant after operation 
16 miscarried but 11 of these later had full-term pregnancies. Among 23 patients 
with hypoplasia, 4 became pregnant after the operation (17.4 per cent). Among 
58 patients who had an Alexander-Adams operation in addition to the above pro- 
cedure (with omission of the metallic tube) 24 became pregnant after operation 
(41.4 per cent). Eight of these women had abortions, but five of them subsequently 
had full-term pregnancies. J. P. Greeniull. 

Strassmann: Plastic Restoration of Continuity Between the Tube and the Uterus 

— Implantation of the Tube in the Uterus. Zcntrnlblatt fur GyniLkologie, 1921, 

xlviii, 1681. 

Strassmann reports a case where, owing to the presence of an ovarian tumor 
with an interstitial pregnancy, one tube was removed completely and also the 
uterine end of the opposite tube. The distal portion of the severed tube was then 
implanted into the uterine cornu in the same manner one would implant a cut. 
ureter into the bladder. 

In a second case, a bilateral salpingitis, a new ostium was made on one side, after 
resection of the fimbriated end; and on the opposite side, which was the scat of a 
salpingitis isthmica nodosa, a portion of the tube was resected and the distal por 
tion implanted into an opening made into the uterine horn. 

The possibility of making use of this operation in the case of interstitial or 
tubal pregnancy is important. The author also suggests the possibility of making 
use of the vermiform appendix as a tube where both fallopian lubes have been re- 
moved. Little. 

Ritter, O.: Salpingostomy in the Treatment of Sterility Due to Tubal Occlusion. 

Monatsschrift fiir Geburtshilfc und Gyniikologie, 3925, lxxi, 70. 

Salpingostomy was performed on 65 patients, botii unilateral and bilateral. 

Of the«e, 6 could not he traced, 8 were not married, and 7 who had one normal 
tube and a salpingostomy on the other side became pregnant. There were no preg- 
nancies in 40 cases where the mended tube or tubes were the only paths for the ova. 
Four patients, however, did become pregnant who had only one tube and that the one 
operated upon. Only one of these patients went to term. Two others had a mis- 
carriage, while the third had a second ectopic pregnancy. Salpingostomy, there- 
fore, yielded only 9 per cent of pregnancies (4 out of 44). In performing salpin- 
gostomy two conditions are necessary, first, the path leading from the tube to the 
uterus must be op»-n and second, the artificial opening must remain patent. 1 he 
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best results are obtained in the cases ■where tubal occlusion is due to sepsis, while 
the least favorable results are in the cases due to gonorrhea and tuberculosis. After 
plastic operations on the tube patency must be maintained by tubal insufflation and 
heat. 

There need be no fear of ectopic pregnancy after plastic operations on the 
tube. The patient who had a tubal pregnancy after operation had had the other 
tube removed because of the same condition and evidently she had a predisposition 
to ectopic pregnancy. A greater disadvantage of plastic operations is the tendency 
to abortion. This may be due to the fact that the fertilized ovum has only a 
short distance to travel and hence reaches the uterus before it has arrived at the 
stage of development required for implantation. Abortions may also be due to the 
cause of the tubal closure, namely, tuberculosis, perimetritis, etc. 

J. P. Greenhill. 

Puchs, H.: Pertubation and Salpingostomy in the Treatment of Sterility. 

Monatsschrift fiir Geburtshilfe und Gynilkologie, 1926, Lvxv, 56. 

According to Puchs, there are in the German literature only 5 reported cases 
where pregnancy followed as the direct result of a tubal patency test. He reports 
nine additional cases. In eight of these patients the pregnancy continued to full 
term. In 5 of the 9 cases the ovum of the next menstrual cycle was fertilized 
Aside from the gross mechanical effect of blowing air through the tubes, the author 
believes . that pregnancy follows this procedure because of the hyperemia and 
mobility of the tubes produced by the injection of a gas. The author’s 9 successes 
occurred in a series of 100 tubal patency tests. 

Among 34 women who were followed after plastic operations on the tubes, 2 
wore found who became pregnant. One patient had an intrauterine pregnancy 
which went to term and the other had an ectopic pregnancy. In the literature there 
are only 4 additional cases where an ectopic pregnancy followed plastic operations 
on the tubes. All of these occurred in the tube left after removal of the other 
tube for an ectopic pregnancy. They indicate that when a tube is removed for an 
ectopic pregnancy and the other tube is found closed, the latter should not be 
opened because the endosalpingial changes in it predispose to an ectopic pregnancy. 
The fact remains that after salpingostomy operations there occurred 40 intrauterine 
pregnancies and only one ectopic pregnancy, if we omit the cases of repeated 
ectopic pregnancy just mentioned. After plastic operations the tubes should be 
tested with air for patency and in two-thirds of the cases they will be found 
open. <T. P. Greenhill. 

Mandelstamm, A.: Tubal Implantation into the Uterus. Monatsschrift fiir 

Geburtshilfe und Gynakologie, 1926, Ixxiii, 13S. 

The author reports S cases of tubal implantation in all of which the Rubin test 
had previously failed to demonstrate patency. Before the tubal implantation opera- 
tion the following points were made certain: (1) A normal sediment reaction; 
(2) normal urethral and cervical secretions; (3) clean vagina; (4) normal size 
and mobility of the adnexa; (5) potency of the husband. In these cases the tubes 
were implanted into the uterus through an incision in the posterior wall. The 
cases were subsequently tested for tubal patency but no gas passed through the 
tubes. In two additional cases in which the intramural portions of the tubes were 
removed by a circular incision, and the tubes implanted into the cornua, subsequent 
Rubin tests were positive. The author points out that normal anatomic relation- 
ships must be maintained, hence the tube should be implanted in the uterine cornua 
after the removal of the obliterated intramural part. To make certain that the 



276 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

tubal orifice remains patent it is advisable to divide the proximal end into two 
flaps and sew the mucosa to the serosa. The length of the implanted part should 
be as great as the interstitial portion removed. - J. p. Green-hilt,. 

Unterberger, F.: Plastic Operations on the Tubes, Tubal Insufflation, and Tubal 
Implantation. Monatssehrift fiir Geburtshilfc und Gyniikologie, 1925, Ixxi, GI5. 

In certain cases of tubal occlusion an attempt should be made to secure patency 
by operation. The author makes a T-ineision in the occluded tube and everts the 
edges of the wound with catgut sutures. The ovary must be free and new wound 
surfaces avoided. Nearly always the operation is combined with a ventro-fixation. 
This operation was performed 57 times by the author, in most cases as an accessory 
operation to the main indication for laparotomy. There was no mortality and five 
women (8.77 per cent) became pregnant after the operation. In four of these five 
patients tubal closure had been due to perisalpingitis and in only one had there 
been an endosalpingitis. 

The author has also performed tubal implantation three times. In the first 
case a Rubin test after the operation showed that the implanted tube was patent. 
In one case no menses appeared after operation and this patient is now pregnant 
after 11% jears of sterility. This is the first case of pregnancy following a 
tubal implantation in Europe. The author believes this patient should- be de- 
livered by cesarean section because the site of implantation into the uterus is a 
locus minoris resistentiao. Whether the danger of rupture of the uterus after tubal 
implantation is greater than the sear left after a deep myomectomy is still nn open 
question. J. P. Green hill. 

Cullen: A Normal Pregnancy Following Insertion of the Outer Half of a Fallo- 
pian Tube Into the Uterine Cornu. Bulletin of the Johns Hopkins Hospitai, 
1922, xxxiii, 344. 

Patient was operated upon October 6, 1919, for left cornual pregnancy. This 
was removed, saving the outer half of the left tube and suturing its inner end into 
the uterine liorn. Her right tube and ovary had been removed by another surgeon 
several years before. On March 11, 1921, she had a stillborn child at the end of 
the seventh month of gestation. There was a placenta previa. June 2G, 1922, she 
had a normal labor and a living child. C. 0. Maeand. 

Reist: The Dangers and Results of the Use of Contraconceptive Instruments 
Such as the Obturator, Sterilet or Fructulet of Nassauer. Schwcizer mod- 
izinische Wochenschrift, 1924, liv, G50. 

A large number of infections and deaths occur from the use of various instru- 
ments employed for the purpose of preventing pregnancy. lie condemns in no un- 
certain terms the use of the contraconceptive “pessary" of any sort and offers 
the following list of cases he has collected: Deaths — general peritonitis and sepsis 
17; widespread parametritis 70; general peritonitis 38; pelvic peritonitis 0; septic 
abortion G2; damage to uterine wall by instruments 5; perforation of uterus 1; 
of bladder 2 and of pouch of Douglas 1. 

Septic endometritis with involvement of surrounding tissue 75; pressure ulcers 
of cervix or uterine body 12; uncontrollable uterine bleeding GO; crampy uterine 
pain 2S, and ectopic pregnancies •}. A. C. V. rr.T.iAHKO.w 
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THE RESPONSIBILITY OP THE OBSTETRIC TEACHER IN 
RELATION TO MATERNAL MORTALITY AND MORBIDITY* 

By B. P. Watson - , M.D. (Edin.), P.R.C.S. (Edin.), P.A.C.S. 

New York, N. Y. 

(Professor of Obstetrics and Gynecology, Columbia Uriiversity, Director, Sloane 

Hospital for Women) 

I N RECENT years and especially since tlie termination of the World 
War there has been in all countries an increasing interest in and 
anxiety regarding maternal mortality and morbiditj'. All sorts of in- 
quiries and commissions have been set up and reports published with 
so far, little apparent result. I say apparent result because statistics 
are traditionally unreliable and in the case of the maternal death rate 
more so than usual. When we try to compare the maternal death 
rate today with what it was fifty years ago we are attempting the im- 
possible for the figures of fifty years ago, when registration was very 
defective in all such countries as had it, are not true figures. 

For example, registration of deaths in its present form was begun in 
Scotland in 1S55 and it is startling to find that the maternal death 
rate from all causes was apparently higher in the years 1915-1922 than 
in the yeai’s 1855-1864, whilst the death rate from puerperal sepsis was 
the same in the two periods. (Table I.) 

It is inconceivable that the deatli rate from puerperal sepsis is as 
high today as it was in 1855. At that time the teaching of Semmel- 
weis had not been generally accepted. White’s teaching has been 
largely forgotten. 

Epidemics of childbed fever were still frequent in hospitals and 
of course Listerism was not yet born. There must be a fallacy some- 

at a vnoetinpr of the Obstetrical Society of Philadelphia, December 2, 192G. 

Note: The Editor accept? no responsibility for the views and statements of 
authors as published in their “Original Communications. 
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Table I. Deaths from Puerperal Causes in Scotland, 1855-1922 — Decennial 
- Means 


YEARS 

TOTAL 

DEATHS 

METRIA OR 
PUERPERAL 

FEVER 

OTHER DIS- 
EASES AND 
OCCIDENTS OF 

CHILDBIRTH 

TOTAL 

PUERPURAL OTHER DIS- 
FEVER EASES OF 

CHILDBIRTH 

1855 — 1864 

512 

180 

332 

4.9 

1.7 

3.2 

T865— 1874 

595 

213 

382 

5.1 

1.8 

3.3 

1875— -1884 

660 

252 

408 

5.2 

2.0 

3.2 

1885—1894 

658 

306 

353 

5.3 

2.5 

2.8 

1895—1904 

605 

246 

359 

4.6 

1.9 

2.7 

1905—1914 

703 

216 

488 

5.6 

1.7 

3.9 

1915—1922 

704 

194 

510 

6.2 

1.7 

4.5 

Table II. Records of Dr. C. E. Douglas and His Predecessor in Practice 

date 


NUMBER 

OF CASES DEATHS FROM 

SEPSIS RATE PER 1,000 

1847-1864 

936 

16 


mam ■ 

1880-1891 

550 

4 



1891-1923 

1670 

2 


KnBH 


where and this is borne out by a most interesting communication by 
Dr. C. E. Douglas who has in his possession the full midwifery records 
of his predecessor in a mixed town and country practice in Scotland. 
In his case book there is a record of 936 cases attended between 1847 
and 1864. (Table II.) There were twenty maternal deaths, giving 
a rate of 21 per thousand. In the ten years ending 1864 the general 
maternal death rate for the whole of Scotland, according to the Regis- 
trar’s returns, was 4.9 per thousand. In 14 of the 20 who died no 
mention is made of any complication or operative interference at de- 
livery, so it may be assumed that they died of sepsis — a mortality rate 
from sepsis of 17 per thousand. As Douglas points out, such a rate 
is not surprising when we realize the nature of the obstetric pro- 
cedures of these times. A tedious first stage was treated by vene- 
section in the first instance, followed by “an opiate enema”; if this 
did not suffice the os was dilated manually. The second stage was 
mainly concerned with support of the perineum, for hours if need be. 
Hamilton mentions having done this for twelve hours without leaving 
the patient — and “fine lard,” to the extent of a pound for a case, was 
used to lubricate the passage. The third stage was a still more extra- 
ordinary performance. You felt along the cord till you could reach 
the center of the placenta, and if this could" be done it was ready for 
extraction. Twisting the cord around the fingers of the right hand 
you pulled on it till it came away, again supporting the perineum 
with the left hand. If the placenta were retained for more than an 
hour it should be removed. If adherent, the placenta is to be grasped 
by the examining hand, and “pressure is now to be made upon its 
substance, bringing its circumference towards its center and detach- 
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mg leisurely and carefully all that can be separated by this manipula- 
tion. The separated mass is to be extracted by pulling with the navel 
string.” 

In the same district, Douglas himself has practiced and from 1880 
to 1923 attended 2,200 midwifery cases. Prom I860 to 1891, the time 
during which it was beginning to be realized how important antiseptic 
precautions were, he had 550 cases with a septic mortality of 7.2 per 
1000. Prom 1891 to 1923 he had 1670 cases with a septic mortality 
of 1.7 per 1000. (Table II.) Those figures are, probably, far more 
reliable than those of the Registrar-General, although the numbers dealt 
with are small, and they go to show that there has been a very con- 
siderable reduction in the death rate from sepsis and other causes in 
the last seventy years. 

We cannot, however, get away from our present day figures of 
maternal mortality and they are very much the same in all countries 
in which registration of deaths is on a comparable basis. I quote the 
Scottish figures as being more immediately familiar to me but they 
differ little from those of the United States and it is not my intention 
to draw comparisons. It may be said generally that, the maternal 
mortality from all causes in all countries varies from 4 to 7 per thou- 
sand and that it has shown little change in the past twenty years. Dr. 
Janet Campbell writing of England says, “The general death rate has 
been reduced one-third ; the infant mortality rate has been halved since 
the beginning of the century, yet the maternal mortality rate is little 
lower than it was twenty years ago.” (Maternal Mortality, Ministry of 
Health Publication, London, 1926.) 

While it is certain, therefore, that the maternal death rate has been 
reduced in the last fifty years it has not shown that rapid diminution 
observed in the general death rate in recent years. Is this because 
avc have reached the irreducible minimum or are some of these deaths 
preventable? It is held by some, and there are certain biologic facts 
to support them, that the pregnant and parturient woman has “an 
increased susceptibility to death” (Douglas) as compared Avith her 
nulliparous sister and that the process of reproduction must in certain 
instances result in the death of the mother. Those of us avIio are 
engaged in hospital and consulting obstetric Avork realize, however, that 
maternal deaths, in many instances, are not the direct result of the 
parturient process as nature planned it- but are the result of ill ad- 
vised, ill timed or misdirected efforts to supplement or supplant na- 
ture’s methods. 

We have heard a great deal in recent years about obstetrics being 
a surgical specialty and that the obstetrician should be first and fore- 
most a surgeon. That is all to the good in so far as this conception 
has been the big factor in improving the technic of the delivery room 
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but it is all to the bad if it leads tbe budding- practitioner to think 
that every case must be subjected to surgical procedures. Therefore, 
along with this insistence on the surgical nature of obstetrics there 
must go a redoubled effort on the part of teachers to impress upon 
their students the essential normality of the vast majority of cases and 
the dangers of unnecessary interference. 

There is a greater need today than ever there was to preach against 
“meddlesome midwifery” because with our increased hospital facili- 
ties, the attendance of trained nurses, and the ease with which a 
“set up” for the operation can be made there is a greater temptation to 
interfere. Do our students in their hospital training see too many in- 
strumental deliveries in proportion to normal deliveries? Speaking 
from my own experience I think that they do and that they are likely 
to go away with a -wrong impression unless the teacher is at pains to 
discus's fully with them the indications for every interference. They see 
the skilled obstetrician emerge successfully from a difficult forceps case, 
or version and breech delivery and do not always realize that his suc- 
cess is due partly to the ideal conditions under which he is working 
as regards “set up” and assistance, partly to his individual skill, and 
that if they attempted the same procedure in the home of one of their 
future patients they umuld be lacking in both. They do realize this 
in the case of a major surgical operation and from this point of view 
it must be driven into them that operative obstetrics is surgery and 
very often major surgery and that before they can undertake these 
operations they must have more training than they can possibly re- 
ceive in their undergraduate course. 

Such a statement at once raises the question as to how much wc 
can teach the student before graduation and, in the absence of any 
future special hospital training, how much obstetric work such teach- 
ing equips him for. This question has been answered more fully in 
the case of medicine and surgery than it has been in obstetrics. An 
undergraduate course in surgery- does not pretend to train the student 
as a surgeon. It aims at training him in diagnosis, in being able to 
recognize the necessity for surgical interference, and in the per- 
formance of minor surgical operations. Our aim as obstetric teachers 
should be the same. 

How best to accomplish that aim is in some details a matter of 
opinion. I, personally, am convinced that a course of theoretic in- 
struction should precede clinical study and that that instruction 
should be largely in the form of lectures and demonstrations, sup- 
plemented b}’ the reading of a standard textbook. Trained as I was 
in the Edinburgh School where the systematic lecture constituted and 
still constitutes such an important part of the student’s training I may 
be regarded as prejudiced, but experience of other methods in other 
schools has contained me in my belief that it is only by such means 
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that the average student can be grounded in the principles of the 
subject and be given that broad outlook which is essential to the clinical 
application of these. The lectures should reflect the individuality 
of the lecturer. They should deal with broad facts of anatomy and 
physiology and should be freely illustrated by clinical word pictures. 
They should be dogmatic, — the student will learn to argue about them 
later. They should all be given, I think, by the same man and he should 
be the senior member, or one of the senior members, of the depart- 
ment. After such a broad survey of the whole subject, and this can 
be easily accomplished in forty or fifty lectures, the student is in a posi- 
tion to benefit from his individual clinical instruction and contact with 
patients in a way which would be otherwise impossible. 

In most medical schools the time set apart in the curriculum for 
clinical obstetrics is too short. An absolute essential is that the work 
should be concentrated and that over a certain period it should be the 
only activity of the student. A period of actual residence in the hos- 
pital or in a hostel in connection with it is necessary if he is to get the 
full benefit. 

In planning the student’s course of clinical instruction emphasis 
should be laid on diagnosis and this can be learned only in the prenatal 
clinic and prenatal wards. In all our teaching hospitals we now have 
large prenatal clinics which afford ample material for instruction. 
This should consist in a thorough training in clinical pelvimetry and 
abdominal palpation. It is most gratifying to find how quickly the 
student acquires proficiency in these if he is given the proper instruc- 
tion and guidance at the beginning. It requires patience and time on 
the part of the teacher but these are amply repaid when he finds that 
after a short time his student can fairly accurately measure and type 
a pelvis, diagnose presentation and position and form an estimate of 
the relative size of head to pelvic brim. If we could insure that every 
graduate left his medical school with such a training, that he appre- 
ciated the importance of such examinations in every case and realized 
that a disproportion called for further examination and consultation 
before the onset, of labor we could confidently look for a marked diminu- 
tion in the maternal death rate within the next few years. It is well 
within our capacity to give such training and well within the capacity 
of the student of today to fully avail himself of it. In this one direc- 
tion alone there are, therefore, great possibilities. 

In the prenatal clinic also he must be taught the importance of the 
various complications of pregnancy especially the early and late 
toxemias, the anemias, the heart affections, the focal infections. He 
should see carried out, and should carry out himself, a full physical 
examination of the patients, take their blood pressures, examine their 
urines. When abnormalities arc defected he listens to the advice given 
them. He follows them into the prenatal wards when their condition 
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calls for hospitalization. He is soon struck by the number requiring 
such hospital care. The late Dr. Studdiford found that over a period 
of seven years, 20 per cent of the patients attending the prenatal 
clinic at the Sloane Hospital required special advice and treatment and 
that 12 per cent were admitted to the prenatal wards. The student 
is thus impressed with the importance of prenatal care and sees the 
rapid improvement in the patients as the result of appropriate treat- 
ment begun early. It is brought home to him that eclampsia is a pre- 
ventable disease and to have it occur in a patient for whom he is 
responsible is a reflection on himself. 

He will not get all this from his work unless he is guided and taught. 
There must be an atmosphere of enthusiasm at every clinic. It is all 
very prosaic to us but it is all new to him. He is keen to learn, keen 
to recognize the various conditions he has heard and read of, and elated 
when he does so. To my mind there is no stronger argument for a 
systematic theoretic training before the beginning of clinical work 
than this joy of being able to recognize in the patient before him some 
condition about which he already knows. Knowledge so acquired is 
never likely to be forgotten, even when with passing years enthusiasms 
wane. 

With such teaching and practice in the prenatal department the 
student is in a position to study and conduct labor. He has passed 
through his hands patients who have been labelled as normal and 
for whom a normal unaided labor is anticipated. He has given them 
a good prognosis. If he has not done so himself he finds from the 
history sheet that some one else has. When he sees these patients in 
the labor room he knows that, given time, the great majority will de- 
liver themselves unaided. His part is to maintain an attitude of watch- 
ful waiting. The training he has got in abdominal palpation enables 
him to diagnose with certainty presentation and position without 
vaginal examination. He must be taught to follow the progress of 
the labor from the frequency and strength of the pains and the be- 
havior of the patient during them. The descent of the head during 
the second stage is followed by abdominal palpation. It is impressed 
on him that every vaginal examination is a possible danger to the 
patient. He keeps careful watch on the fetal heart. lie is in close 
touch with the patient throughout the whole duration of the labor. 

II is surgical training ought to have drilled him in aseptic technic. 
My experience is that he is often sadly deficient in this. I hope our 
surgical colleagues are duly grateful to us for directing and com- 
pleting this part of the student’s education. That technic should he 
as simple as efficiency will permit. In liis early years oi practice the 
young graduate will probably have to do his work under less favor- 
able conditions than in his school hospital and he should he able to 
appreciate and insist on the essentials. When operative delivery is 
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necessary Hie definite indications for it ought to he explained and dis- 
cussed. In undergraduate teaching such procedures as “prophj’lactic 
forceps” and routine version have no place. He must be given practice 
in the various obstetric manipulations and operations but the proper 
place for that is in the manikin room. 

A not inconsiderable part of the total maternal mortality is from 
the antepartum hemorrhages. What should we teach our students 
regarding the treatment of these? The only safe teaching to my mind 
is to impress on them more and more the seriousness of ever}* such 
case and the absolute necessity for consultation 'and hospital care as 
soon as the condition shows itself. The cases which end fatall}* are 
usually those which have been temporized with in their own homes and 
admitted to hospital only after repeated hemorrhages and attempts at 
treatment such as packing. Those which survive the immediate hemor- 
rhage help to swell the septic death rate. 

And when sepsis does supervene under those or under any other cir- 
cumstances what ought we to teach them regarding it? In the first 
place we must try to visualize for them the actual processes going on 
in the body. We must picture to them a large, rather flabby, very 
vascular and edematous organ undergoing more or less rhythmic con- 
tractions which produce periodic changes in the state of fulness or 
emptiness of the large venous sinuses and lymphatic channels. As it 
contracts blood and lymph are being squeezed out of these channels 
into the general blood and lymph stream. As it relaxes material from 
the interior of the uterus may be sucked into them, and so, at the next 
contraction, be passed on to the general circulation. The inner sur- 
face is a large raw or granulating area with tags of varying size of 
dead and dying tissue attached to it. In these are numerous organisms 
of various kinds, for the most part harmless saprophj’tes but also 
pathogenic or potentially pathogenic germs. In the fight against these 
we picture the barrier zone of leucocytes in the layer just under the 
surface, and we imagine the attack of the hosts of bacteria being 
repelled by them. We hope that the defenders will win the day, and 
that, with the death of the last invader, victory will be won. We 
dread the giving way of this first line of defence and do everything 
to preserve it, and would not wilfully remove it. Its giving way is 
indicated to us by the prolongation of the fever, by the more rapid 
pulse, by the more toxic condition of our patient, by the noninvolu- 
tion of the uterus. We are almost certain a breach has been made in 
it when a rigor occurs, and we are sure when we find the organisms 
in the blood. But the fight is not yet over. We now imagine the 
deeper parts of the uterine wall invaded but defences being rushed 
up— -the leucocytes and tissue cells are reacting and proliferating, the 
serum has developed in it antibodies which, like poison gas, stupifv 
the organisms and render them easy victims for the leucocytes or kill 
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them outright. Those - that invade the blood stream do not long sur- 
vive and recovery may take place. Or we see the attack directed 
along the lymph channels. The temperature is high but fairly steady, 
there is pain, there is tenderness above the brim of the pelvis, there 
is induration to be felt — a cellulitis has developed. Cellulitis means 
strong reaction on the part of the tissue cells, and we rejoice for the 
localization. But it must be watched. Resistance may still be in- 
sufficient and suppuration may occur, which must be detected early 
to prevent wide extension. Or again resisted in the actual tissues we 
imagine the organisms working their way insidiously along the venous 
channels, producing thrombosis as they go, and escaping from time 
to time in large numbers into the blood stream or carried into it on 
small emboli. This is the picture when, after days of high fever, our 
patient has recurrent rigors with hyperpyrexia and positive blood 
culture, a septic thrombophlebitis. Her state is now more than seri- 
ous, but there is still a slender hope of recovery. 

Or we see the defence fail altogether and the leucocytes and tissue 
cells killed off in great numbers. Minute beads of pus everywhere form 
in the thrombosed vessels and in the lymphatic channels, the tissue 
cells are felled by the toxins, they have made their utmost effort, and 
are incapable of more. The organisms march on, invading every part 
of the body through blood and lymph stream, settling down to re- 
newed effort in those parts that please them — the serous surfaces, the 
lungs, the heard;. The woman is doomed. 

All of which leads up to an emphasis of the danger of interference 
with the interior of the uterus in eases of sepsis, postpartum or post- 
abortal. 

With such training as a student can the doctor live up to his ideals 
in practice? Let us grant at once that it is difficult for him to do so. 
In the first place he is handicapped in his prenatal work by the failure 
of his patients to consult him early in pregnancy. With the educa- 
tion of the public the importance of antenatal supervision is being 
brought home to women and in the future less and less difficulty will 
be experienced in this direction. The medical profession in the United 
States deserves great credit for the enlightening of the public in this 
regard. Ballantyne of Edinburgh was one of the first to impress upon 
us the importance of antenatal care but Scotland and England have 
lagged behind this country in the provisions made for carrying it out. 
They are now very much alive to the necessity and there will be a 
rapid improvement in the immediate future. The big problem there, 
as here, is in the rural areas. 

Where hospital accommodation is obtainable it is easier for the 
practitioner to live up to his ideals in the conduct of labor than when 
lie lias to practice domestic obstetrics. In the latter (he importunity of 
relatives and the saving of his own time tempt him to interfere when 
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his better judgment would restrain him. In the hospital his patient 
is watched by competent internes or nurses while he proceeds with the 
rest of his day’s work and he is called only when necessary. Are 
something approaching the same conditions obtainable in domestic 
practice? 

As you know, in Britain, a large percentage, — 50 per cent or more 
of the women are delivered by trained midwives. The maternal mor- 
tality among the eases so cared for is certainly not higher, and in many 
areas is lower, than in those delivered by doctors. The drawback to 
the midwife is that she is not capable of giving adequate antenatal 
supervision. There is, therefore, a growing feeling among obstetric 
teachers in Britain that in large industrial areas and in rural dis- 
tricts there ought to be active cooperation between doctor and mid- 
wife, that while the former should be responsible for the antenatal 
care of the patient the latter should, in normal cases, be in attendance 
at the delivery, calling in the doctor only should necessity for inter- 
ference arise. I know several very busy practitioners in working- 
class communities who have organized their obstetric work along these 
lines. One of them, who has the assistance of two or three trained 
and registered midwives, informed me recently that he had reduced 
the incidence of forceps delivery in his practice from 30 per cent to 
3 per cent and that he now has leisure for reading and attending so- 
ciety meetings which he never had formerly. I mention these facts 
for your information and not with any idea that conditions here 
would necessarily permit of such an arrangement in our industrial 
and rural areas. There are many aspects of the midwife problem in 
Britain which are disturbing and call for investigation and improve- 
ment. One is that the best type of fully trained nurse does not take 
up this work because of the uncertain and often poor financial return 
and because of the poor social status she has. With such a system of 
cooperation with the doctor I think that a better type of woman would 
go in for the profession and quickly take her proper place in the com- 
munity. If some such thing came about I feel certain that it would 
go a long way to solve the ‘problem so far as Britain is concerned. 

I do not yet know enough of conditions here to venture any opinion 
as to how such a system would work in the United States. The woi*d 
midwife conveys a different meaning here from what it does in Britain 
and European countries. The “Trained Obstetric Nurse” would be 
a better designation. Is it possible that, — I know the subject has been 
discussed by many and I ask the question for my own information, — 
the active cooperation of the “Trained Obstetric Nurse” and the doc- 
tor may be a possible way in which to overcome the difficulty of the 
large domiciliary obstetric practice? Such a nurse would act the part 
the interne does in hospital practice. She would require to be trained in 
the conduct of labor as well as in obstetric nui*sing. Those of us who 
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have been accustomed to working in hospitals with such well-trained 
nurses know how efficient they become, how accurate their diagnosis 
and prognosis and how reliable they arc in every way. Until suffi- 
cient hospital accommodation is provided to take care of every de- 
livery, and it will be a long time till that comes about throughout the 
country, it seems to me that this method may have possibilities. It 
would give the busy practitioner conditions approaching those en- 
joyed by the hospital obstetrician and would enable him to maintain 
the standard of obstetrics at a higher general level than has hitherto 
been possible. 

1125 Fifth Avenue. (For discussion, see page 396.) 


A STUDY OP AN UNDESCRIBED TYPE OP PREMATURE 
SEPARATION OP THE NORMALLY 
IMPLANTED PLACENTA 

By J. ITofbauer, M.D., Baltimore, Md. 

(Associate Professor of Obstetrics, Johns Hopkins University) 

I N THE present paper, the reiiort is given of a case of profuse con- 
cealed hemorrhage derived from a very small area of separation of 
the normally implanted placenta. It seems worthy of being recorded 
mainly because of the minute size of the area of separation, as well 
as because of the concomitant abnormal conditions which apparently 
played a paid in the production of the accident, and which in turn 
decided the treatment employed. 

The patient, an unregistered multipara aged 39 years, was seen by the Outside 
Service on the evening of August 5, 1926. She gave a history of having had nine 
spontaneous deliveries at term and two premature labors. Previous medical history 
was negative. Date of last menstrual period, first half of January, date of 
quickening, May. She stated that the pregnancy was uneventful until 2:00 r.M. 
today, when she noticed slight abdominal pain, which became continuous and 
severe six hours later. On admission to tbe hospital, the following data were 
ascertained: Patient restless, expression anxious. Visible mucous membranes 

pale ; slight edema of the ankles; urine contains small amount of albumin; blood 
pressure 190/145; pul c c 120 and fairly strong. Uterus was spherical in shape 
with fundus three fingers beneath the xiphoid process, in continuous tetanic con- 
traction, and was extremely tender particularly in the region of the lower uterine 
segment. Owing to the ligneous consistency of the uterine wall, the child’s posi- 
tion could not l>e determined. Fetal heart inaudible. 1’ectal examination showed 
the external os 2 cm., with cervical margins thick and unyielding. 

The sudden onset of persistent abdominal pain, acute anemia, the ligneous con- 
sistency of the uterus, and the serious general condition of the patient, pointed 
to the pre^em-e of cotn-oaled hemorrhage. As a preliminary to blood transfusion, 
the patient's blood was matched. The extreme sensitiveness of the lower uterine 
segment, which seemed to point to an overstretching of its walls or to intra- 
muscular hemorrhage, which would probably be associated with deficient retraction, 
made me fear t7,e po-Mbility of postpartum hemorrhage and was the decisive factor 
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in causing me to elect the abdominal route. Moreover, the existence of a severe 
toxemia, and the fact that •when the uterus was exposed it was found to be 
studded with numerous myomatous nodules, as well as presenting the characteristic 
copper-like discoloration of. its anterior wall, made me feel that supravaginal am- 
putation of the unopened uterus would be the wisest course. 

Upon opening the abdomen, a certain amount of blood stained fluid escaped, 
and upon eviscerating the uterus it was found that the veins of the left broad 



Fie. 1. 

ligament were intensely engorged. The unopened uterus was then removed along 
with the left appendages, while the right appendages were left in situ. The 

cervical stump was cared for in the usual manner and the bladder peritoneum 

sutured to the posterior surface of the cervix. The abdominal wall was closed 

in three layers. At the end of the operation, which lasted forty minutes, 500 

c.c. of citrated blood were transfused. The patient stood the operation well 
and was discharged in excellent condition after 18 days, with a blood pressure 
128/SO and normal kidney function. 
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Description op the Specimen 

Tlie uterus measures 19x15x14 cm. Its anterior surface presents a blood stained, 
mottled appearance, which is most marked on the left side and especially towards 
the margin "where it extends into the broad ligament. There was almost no 
discoloration on the posterior wall. The entire uterus was studded with small 
myomata, the largest being 1.5 c.m. in diameter. 

The child, 30 cm. long, was extruded spontaneously through the area of ampu- 
tation when the specimen was placed in formalin. Protruding from the cut end 
are masses of clots, while the placenta itself is still in situ. 

After hardening, the uterus "was incised by a sagittal mesial section, when it 
was found that the placenta was adherent throughout to the posterior wall of 
the uterus, and that no area of separation was visible. The membranes were 
separated from the anterior uterine wall by an oval mass of coagulated blood 
and were in direct contact with the fetal surface of the placenta. In the line 
of section, the placenta measures 12 cm. in length and 3.5 at its point of greatest 



Fig. 2. — n, Extravasation of blood around a small vein, b, Edematous area, c. Dis- 
tended vein showing formation of thrombus. 

thickness. The anterior titerine wall is thicker than the posterior, measuring 3.5 
and 2 cm. respectively. The linger introduced into the left half of the specimen 
apparently finds that the separation had occurred in the left half of the uterus. 

In the search for the area of separation, a second sagittal section was made 
through the right half of the specimen 2.5 cm. from the midline, and the placenta 
was found to be in situ throughout. The remainder of the right half was then 
cut into six horizontal slabs and normal relations of the placenta were found 
in the lower five, but in the sixth or uppermost one, which includes the fundnl 
region, it is seen that a small area of separation exists at the upper pole of the 
placenta. This measures 20 mm. in length and 5 mm. in height, and the blood 
contained in it apparently communicates with the subinembranous hematoma. 
(See Fig. 1.) The left half of the uterus was also cut into horizontal slabs 
but the only area of separation discoverable was the one just described. 

Microscopic examination shows a normal placenta in situ, with a normal decidua 
hr: salis presenting no signs of leucocytic reaction. In places, man y fetal plant 
tell.- arc pre-ent in ih*‘ decidua and adjoining rnu«culnris. The fetal surface 
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presents well preserved amniotie epithelium and a normal chorionic membrane. 
Except for small areas of typical and atypical infarct formation, the entire placenta 
is normal. 

Sections through the single minute area of placental separation show that the 
decidua is disintegrated by hemorrhage with a part still attached to the maternal 
surface of the placenta, and the rest to the uterine wall, while between the two 
layers is free blood. The decidual vessels are markedly distended and in the 
lumina of the uterine glands is free blood. Nowhere are there any signs of in- 
flammatory reaction. 

In accord with the gross appearance, the membranes from the anterior wall 
can be seen in contact with the fetal surface of the placenta, and between them 
and the anterior wall is a mass of coagulated blood. 

The muscular disassociation varies in different places. In the area in which 
it is most pronounced, the veins are greatly distended in such areas, and in marked 
contrast to those elsewhere in the uterus. The muscle fibers are spread by hemor- 
rhage and edema, and in the latter many clasmatocytes can be made out. By 
consulting the microphotograph, it appears that the extravasated blood has escaped 
from the smaller veins and capillaries. The myomata within the uterine wall 
present the usual structure except for areas of partial necrosis which was visible 
in places, even on gross examination. 

DISCUSSION 

The specimen is o£ interest on account of the very small area of 
separation associated with pronounced clinical symptoms, and which, 
nevertheless, had led to abundant concealed hemorrhage which was 
sufficiently extensive to peel the membranes off from the entire uterine 
wall except at the placental site. The condition is very surprising, as 
it seems a priori improbable that a concealed hemorrhage of 600 c.c. 
could have originated from the minute area of separation which was 
detected in the fundal region. The specimen serves to provide con- 
firmatory evidence of the statement made by Williams that liemor- 
x’hage into the depths of the decidua appears to be the immediate 
factor in bringing about the detachment of placental tissue, although 
in the present case, the process was only a localized phenomenon. The 
blood escaping between uterine wall and the placental margin, as it 
increased in amount gradually separated the membranes from the 
tissues to which they had been attached, and led to the formation of 
the submembranous hematoma. On the other hand, owing to the firm 
adherence of the membranes to the lower uterine segment, the hemor- 
rhage remained concealed, and only a small amount of blood found 
its way into the vagina some hours preceding the onset of the serious 
condition. It seems reasonable to assume that the tense uterine wall 
led to an increase in intrauterine pressure, thus checking temporarily 
the' bleeding and allowing coagulation to take place, and Fig. 1 shows 
that, a certain amount of serum had been expressed from the depend- 
ent portion of the blood-clot. 

Hysterectomy was adopted in this ease, as the procedure best fitted 
to assure hemostasis, since the presence of multiple myomata and ex- 
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tensive hemorrhagic infiltration pointed to a seriously damaged condi- 
tion of the uterine muscle with the attendant probability of serious 
postpartum bleeding had the uterus been retained. In addition, it 
served to sterilize the patient — a desideratum which was important 
in this instance as the patient had already given birth to twelve 
children, and especially since Couvelaire, Williams, Thaler and others 
have reported that l’epeated premature separation may occur in suc- 
cessive pregnancies. It is interesting to note that my review of the 
literature reveals only five references to successful results following 
abdominal hysterectomy without opening the uterus, for premature 
separation of the normally implanted placenta. (Malcolm Storer, v. 
Franque, Zweifel, Thaler, Heidenhain.) 

ETIOLOGY 

Since the recent work on the pathology of premature separation of 
the normally implanted placenta, more particularly the studies of 
Couvelaire and Williams, had made it clear that we are dealing here 
with a definite clinical entity in which a serious involvement of the 
uterine wall constitutes the predominant feature, considerable interest 
has centered around the nature of this condition. The significant part 
in its pathology, as pointed out in my paper last year, is due to a lesion 
of the walls of the capillaries and small veins which allows plasma 
and red bood cells to leave the vessels in the affected areas, thus giv- 
ing rise to marked edema and hemorrhages by which the muscle 
bundles are spread apart. It is the capillary toxicosis which consti- 
tutes the prominent feature of this condition and of eclampsia as well. 
DeLee in 1901 drew attention to the hemophilic nature of some cases 
of premature separation of the normally implanted placenta. The 
preponderance of evidence accumulated during the last few years 
both from clinical observation and autopsy findings points to a 
toxic element as the underlying factor in the production of premature 
separation of the placenta, in at least the majority of the severe cases. 
Williams, in his recent papers, discusses fully the pros and cons of 
such a reasoning, and compares the conditions with those following the 
action of the venom of certain snakes. The experimental work of 
Flexner and Noguchi shows that such poisons contain protein toxins 
which produce hemorrhage in various organs, chiefly as the result of 
endothelial injury and thrombosis; hence the term “hemorrhagin’ ’ has 
been used to designate their essential properties. We should remem- 
ber in this connection that it is the presence of platelet thrombi and 
endothelial injury in the uterine wall and in the adjacent tissues which 
stamps the peculiar pathology of premature separation. 

In the hope of learning something concerning’ the nature of the 
toxic processes obtaining in this condition, Dr. Ceiling and I per- 
formed a scries of experiments Inst year, in which the mechanism 
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operative in the production of premature separation of the normally 
implanted placenta could he simulated in pregnant animals by the 
intravenous administration of histamin. It is this substance, as well 
as a number of allied members of the “histamin group,” whose ef- 
fect, according to the studies of Hanzlik and coworkers, is primarily 
characterized by endothelial injury, which renders the capillaries 
more pervious to the escape of fluid and corpuscles, hemagglutina- 
tion — in this way promoting the occurrence of thrombi, and at times 
hemolysis. 

The reactions which supervene in the liver and kidneys of car- 
nivora following the intravenous injection of histamin are described 
in some detail in my paper, and the striking similarity between the 
histologic changes obtained in these organs in acute histamin intox- 
ication and those in eclampsia is mentioned. These observations, 
coupled with the most remarkable similarity in the blood chem- 
istry in acute histamin intoxication and eclampsia, were inter- 
preted as further evidence of the close resemblance between the two 
conditions, particularly, as of late a number of autopsies upon women 
dying after premature separation have been reported, in which the 
lesions in both liver and kidneys simulated those observed in eclamptic 
patients. 

Investigation into the problem of acute histamin intoxication has 
of late been promoted by several workers. A. Hiller, J. La Barre and 
Zuntz showed that in dogs, following the intravenous administration 
of this drug, there occurred a definite fall in the plasma C0 2 and in 
the plasma hydrogen-ion concentration, a lowering of surface tension, 
hyperglycemia and an increase in lactic acid. Lour os succeeded in 
producing peripheral necrosis in the liver by intravenous injections 
of histamin, — quite in harmony with the findings recorded in our 
series of experiments. In addition, the author claims to have isolated 
a comparatively considerable amount of histamin from fresh pla- 
• centae obtained from eclamptic patients. 

A recent observation made in our service may be quoted here. 
"While operating upon a similar case as described above, I scooped out 
the abundant free fluid found in the abdominal cavity and tested it 
on a strip of virgin guinea-pig’s uterus, and also on a strip of intes- 
tinal muscle. Evidence was obtained of the presence in the peritoneal 
exudate of a potent smooth-muscle stimulant. Although such response 
has recently come to be considered rather conclusive proof of the 
presence of histamin (see article by Forst and Weese), I am for the 
time being inclined to a more guarded interpretation. 

Before leaving this subject, I wish to refer to a number of estab- 
lished principles which may throw some light on the subject of the 
relationship of both acute . and prolonged histamin intoxication to 
certain ductless glands. It should be remembered in this connection 
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that last year Dr. Geiling and I succeeded in accurately reproducing 
the characteristic hepatic and renal lesions as encountered in cases 
of pernicious vomiting by the administration of liistamin to carnivora 
over a prolonged period; and as a most interesting point in our ob- 
servations, the production of such changes could be prevented by the 
simultaneous administration of insulin. Evidence pointing to an 
acceleration of both secretion and output of adrenalin after the intro- 
duction into the blood stream of histamin and other protein-split- 
products has been advanced by Abderhalden, Dale, Steppuhn, Storm 
van Leeuwen and others. Moreover, these investigators have also 
found the arterioles to be in a state of higher tonicity and increased 
susceptibility to adrenalin under these circumstances. The bearing 
of such findings on the occurrence of elevation of blood pressure in 
toxemias is obvious . 

The clinical application of the results of our experimental studies 
with regard to anesthesia and blood transfusion as integral parts in 
the treatment of severe cases of premature separation of the normally 
implanted placenta has been fully discussed last year in the paper 
referred to above. 
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AMNIOTIC FLUID AS A POSSIBLE FACTOR IN TIIE 
ETIOLOGY OF ECLAMPSIA 

By M. R. Warden, M.D., Warm Springs, Mont. 

T HE study of amniotic fluid as related to eclampsia appears to have 
been neglected in the study’ of the etiology of this disorder. No ref- 
erence suggesting a causal relationship between the two has thus far been 
found in the literature available. Williams and Bargen, 22 however, who 
have studied the chemistry’ of amniotic fluid, slate that the greater 
concentration of uric acid in amniotic fluid over that in the blood 
suggests that in the toxemias of pregnancy, the increased uric acid 
of the blood may arise in part from a more highly saturated amniotic 
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fluid. No other reference which has associated amniotie fluid in any- 
way with eclampsia has thus far been found. 

The experimental work which forms the basis for this report was 
begun with the hope of determining what part amniotie fluid might be 
capable of playing in the production of eclampsia. Experiments were 
planned with the belief that the disease might be due to the sudden 
accidental injection of a considerable amount of amniotie fluid into 
the maternal blood stream. How such an accidental injection could 
take place can only be conjectured. It was felt, however, that a 
slight separation of the placental margin associated with a rent in the 
amniotie sac near the placental site, might open a channel of com- 
munication between the amniotie cavity' and the uterine veins (such 
as is known to occur in certain types of “blood moles’ ’) and that 
uterine tonicity or contraction might then force amniotie fluid into 
the maternal circulation. The explanation of postpartum eclampsia 
on this basis might offer more difficulty. The assumption might be 
made, however, that amniotie fluid is retained in the uterine cavity, 
and that it finds entrance into the uterine veins at the placental site. 

Such a theory of eclampsia could account for the suddenness of 
onset in women who have previously been apparently quite healthy. 
It might account for the benefit sometimes obtained for the eclamptic 
patient by an early emptying of the uterus. It might also explain 
why in other cases this procedure is ineffective, since the methods 
adopted to empty the uterus often block the cervical outlet and hold 
the amniotie fluid in the uterine cavity under pressure. It might 
explain the greater incidence of eclampsia among primigravidae, since 
lightening, by blocking the cervical canal early, may favor the chances 
for the introduction of amniotie fluid into the maternal blood stream. 
It might throw light on the clinical observations of Stevens 23 and of 
DeLee , 1 who state that in their experience rupturing the membranes 
alone is a most valuable procedure, and is often followed by the ces- 
sation of convulsions. Indeed, if this theory is correct, the procedure 
which Stevens advises — that of rupturing the membranes and drain- 
ing off as much amniotie fluid as possible — would appear to be one 
of the first indications in the treatment of the disease. Entrance of 
additional amniotie fluid into the blood stream might thus be pre- 
vented. The exceedingly low mortality reported by Stroganoff 24 might 
be explained on this basis as due in part to his practice of rupturing 
the membranes. 

The original belief with which the experiments were begun was 
that amniotie fluid might be found to be toxic, and that toxicity might . 
be due to accumulation within the amniotie sac of products of fetal 
metabolism. That such an accumulation could take place would seem 
to be indicated by the work of Williams and Bargen . 22 As a prelim- 
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DATE OF 
INJECTION 


Aug. 5 


j ' RABBIT INJECTED 

NO. 

1VT. 

IN 

KG. 

CONDITION 


Table I. The Effect Upon the Female Babbit of 


AMMIOTIC FLUID USED 


SOURCE 


PREPARATION 


MICROSCOPIC EXAM- 
INATION OP THE 
FLUID INJECTED 



Eabbifc A. Esti- Fluid centrifuged. Not made, 
mated full Supernatant fluid 
term, Aug. 8. injected. • 


Aug. 19 2 1.1 Not pregnant. 



Aug. 23 


Aug. 23 



1.1 Not pregnant. 


Sept. 4 


1.1 jNot pregnant. 



C. Gross particles re- Solitary red colls 

Estimated full moved by sedi fairly numerous, 
term, Aug. 25. mentation. An occasional 

squamous epithelial 
cell seen. Fluid 
isotonic for red 
cells. 


Sediment from Many s ol i t a r y 
fluid given No. 3 squamous epithelial 
suspended in C cells and many soli- 
c.c. of salt sol. tary red cells pres- 
Grosser particles ent. 
removed by sedi 

mentation. 


D. Gross particles re Many large solitary 

Primipara. Due moved by sedi epithelial cells and 
Sept. 5. mentation. many solitary red 

cells present. 


0 E 1. Gross particles re- Solitary red cells 
Duo Sept. 26 moved by sedi and a fairly laTgc 
Pooled fluid oi mentation. number of _ squa- 

normal young m o u s epithelial 

cells, mostly soli- 
tary, but some in 
small clumps. 


13 1 7 

i 


Not pregnant, 
(first injec- 
tion) 


6 E I. ! Centrifuged. Clearj.Vo cells or other 

, supernatant fluid' formed clement* 
> t;*ed. 1 found. 
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Intravenous Injection of Amniotic Fluid of the Rabbit 


HEMAGGLUTININS [ 




AMNIOTIC FLUID 
PLUS RED CELLS 
OF ANIMAL IN- 
JECTED 

SERUM OF 
ANIMAL IN- 
JECTED PLUS 
RED CELLS 
MIXED -WITH 
AMNIOTIC FLUID 

DOSAGE AND 
METHOD OF IN- 
JECTION 

i 

l 

EFFECT 

POSTMORTEM 

FINDINGS 

Not tested. 

Not tested. 

8 c.c. in a vein of 
the ear. 

Convulsions within 5 
min. and death 
within 10 min. 
after injection. 

Rabbit 1. 

Small hemorrhages 
in the thymus, the 
lung margins, and 
in the right kidney. 

Not tested. 

Not tested. 

2 c.c. in vein of 
ear. Repeated 

after 22 min. with 
4 c.c. into heart, 
and after another 
40 min. with 8 
c.c. into the heart. 

No appreciable 
effect. 


Not tested. 

Not tested. 

7 c.c. in vein of 
ear. 

; 

i 

No appreciable 
effect. 


Not tested. 

Not tested. 

6 c.c. in vein of 
ear. 

No appreciable 
effect. 


Not tested. 

Not tested. 

1 c.c. (total yield 
of D) in vein of 
ear. 

No appreciable 
effect. 


Negative. 

Not tested. 

10 c.c. in vein of 
ear. 

Convulsive seizure 
within 3 min., last- 
ing 1 min. Death, 
after gasping res- 
piration, within 5 
min. 

Rabbit 6 E. 

Multiple small 
hemorrhages in the 
lungs, and a few 
small hemorrhages 
in the atrophic 
thymus. Moderate 
active hyperemia of 
the leptomeninges 
of the brain 
Marked active 
hyperemia of both 
kidneys. Chronic 

nephritis (pitting 
of kidney surfaces 
with scarring of 
many glomeruli and 
with small reten- 
tion cysts in the 
cortex). 

Negative. 

Not tested. 

9 c.c. in vein of 
ear. 

No appreciable 
effect. 
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Table I 


DATE OF 
INJECTION 

BABBIT INJECTED 

| AMNIOTIC FLUID USED 

NO. 

WT. 

IN 

KG. 

i 

i 

CONDITION 

SOURCE 

PREPARATION 

I 

j MICROSCOPIC EXAM- 
j INATION OP THE 
i FLUID INJECTED 




;S e c o n d injec- 
1 tion, 2% hr. 
j after the first. 

1 

1 

6 E 1. 

i 

jSediment from 
fluid of first in- 
jection suspended 
in salt solution.! 
Grosser particles 1 
removed by sedi-! 
mentation. 

Many solitary red 
j cells, and many 
squamous epithelial 
cells of which some 
, were solitary and 
some in small 
clumps. 

Sept. 23 

3 

1.0 

Not pregnant. 
Previous injec- 
tion Aug. 23. 

6 E 1. 

Centrifuged. Clear 
supernatant fluid 
used. ; 

Negative. 

Sept. 23 

8 



6 E 1. 

Grosser particles, 
removed by sedi- 
mentation. 

Man}' solitary red 
cells. A few 
epithelial cells, 
some in clumps. 

Sept. 24 

j 2 ! 

i 

i 

1.5 i 

1 

I 

! 

1 

\ 

_ . i 

Not pregnant. 
Previous injec- 
tion, Aug. 19. 

6 E 2. 

Pooled fluid ofj 
two fetuses 
dead for some- 
time in utero. 

Grosser particles 
removed bj* sedi-j 
mentation. 
(Specimen free 
from accidental 
admixture of 
blood.) 

j 

1. 

Degenerated epithe- 
lial cells. A few 
crystals and much 
fine amorphous 
dfibris. (Grossly 

the fluid had a 
chocolate color due 
to old blood.) 

Sept. 27 

9B | 2.9 iPregnant. Due 
i | to deliver Oct. 

f 4. 

P. J Centrifuged. ClearjAn occasional soli- 

Dne Sept. 27. j supernatant fluid! tary red cell. 

1 used. j 

Sept. 27 

5 1 L0 

, 1 

1 

Not pregnant. 
Previous injec- 
tion Sept. 4. 

P. !' 

i 

Centrifuged. Clear' An occasional soli- 
supernatant fluid tary red cell, 
used. j 

■ 

10 1 3.4 iPregnant. Due 
to deliver Oct. 

< 22. 

9 B 

Due Oct. 4. 
(Second 
cesarean) , 

Diluted with Salt-Negative, 
solution and 
centrifuged until 
clear. (Specimen ■ 

was entirely free 
from blood.) 1 


inary experiment to test this theory, amniotic fluid was collected from 
a pregnant rabbit near term, by means of a cesarean section. Since 
the fluid thus collected contained a small admixture of blood, it was 
centrifuged. A dose of 8 c.e. of the supernatant fluid was then in- 
jected into the marginal vein of the ear of a young female rabbit. 
Within five minutes following the injection, the rabbit had a violent 
convulsive seizure, and within ten minutes it had expired. 

With this encouragement, the investigation was continued. Amni- 
otic fluid was obtained in a similar manner from a gravid guinea pig, 
and as it also contained a slight admixture of blood, it was centri- 
fuged. Two other guinea pigs were anesthetized, and just preceding 
their awakening, the fluid was injected directly into their hearts. One 
received a dose of 2.5 c.c. and the other f> c.c. Neither showed any ill 
effects other than a short period of shivering. The fluid from another 
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— Cont’d. 


hemagglutinins , 

DOSAGE AND 
METHOD OF IN- 
JECTION 

EFFECT 

POSTMORTEM 

FINDINGS 

AMNIOTIC FLUID 
PLUS RED CELLS 
OF ANIMAL IN- 
JECTED 

SERUM OF 
ANIMAL IN- 
JECTED PLUS 
RED CELLS 
MIXED WITH 
AMNIOTIC FLUID 

' 

Not tested. 

8 c.c. in vein of 
ear. 

No appreciable 
effect. 

Negative. 

Not tested. 

5 c.c. in vein of 
ear. 

No appreciable 
effect. 

Negative. 

Not tested. 

5 c.c. in vein o i 
ear. 

No appreciable 
effect. 

Negative. 

No blood cells 
present. 

2.5 c.c. in vein of 
ear. 

Death within a few 
minutes, after sliorl 
convulsive seizure 
and gasping res- 
piration. 

Rabbit 2. 

Multiple small 
hemorrhages in the 
lungs and in the 
thymus. Multiple 
parasitic cysts in 
the liver. 

Negative. 

Negative 


No appreciable 
effect. 

Negative. 

Negative. 

3 c.c. in vein of 
ear. 

No appreciable 
effect. 

Not tested. 

No blood cells 
present. 

: 1 c.c. in salt sol. in 
vein of ear. 
(Total yield of 
Babbit 9 B.) 

No appreciable 
effect. 


rabbit, prepared like the first, was then injected into the blood stream 
of a second rabbit. The result of this injection was entirely negative. 

The scope of the experiments was then broadened to include a study 
of the solid elements in amniotic fluid; and as the investigation pro- 
ceeded, a consideration of its antibody content was also undertaken. 

The results obtained in this series of experiments are summarized in Table I. 
Specimens of amniotic fluid were obtained at seven cesarean sections upon pregnant 
rabbits each near full term. Ether anesthesia was used. The fluid of all normal 
young delivered at any cesarean was pooled. In one instance a second specimen 
was prepared by mixing the fluids of two fetuses which had apparently been dead 
for some time in utero. One abnormal and seven normal fluids, therefore, were 
examined. (In only two instances were fluids obtained entirely free from any 
admixture of blood, the amount, however, usually being small.) Injections were 
made into the marginal veins of the ears of ten female rabbits. One rabbit received 
also two injections directly into the heart. A few of the rabbits received a second 
intravenous injection. The effects of fourteen preparations were thus tested. Seven 
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animals received amniotic fluid centrifuged until clear. One of the seven (lied ns 
a result of the injection. Seven received preparations which had not been centri- 
fuged. Some of these preparations were specimens of amniotic fluid from which any 
blood clots present had been removed by sedimentation. Others were suspensions in 
salt solution of the sediment from amniotic fluid from which blood clots had been 
removed. By microscopic examination these preparations were seen to contain, 
in addition to solitary red cells, a varying number of large epithelial cells, of which 
some were solitary and some in small clumps. Two of the seven animals receiving 
these preparations died. Seven of the ten rabbits were presumably not pregnant 
at the time of injection, and all of the seven were young animals that probably 
never had been pregnant. Two of those that died were from this group of seven, 
and at autopsy upon the two, no evidence of pregnancy wns found in either. Two 
animals were pregnant at the time of injection, but in neither were ill effects ob- 
served. One was injected a few hours after it had been delivered by cesarean section. 
It was one of the group that died as a result of injection. Its death, however, was 
probably due to pulmonary embolism. There does not appear to be any special 
factor in pregnancy, therefore, which sensitizes the rabbit toward amniotic fluid. 
Three animals received a second injection a few weeks after having had the 
opportunity to become sensitized by the first. One of these was included among 
those that died. Its death, however, appeared to be due not to anaphylaxis, but 
to embolism; and since the other two showed no ill effects, anaphylaxis probably’ 
played no part in the production of symptoms in any'. Agglutination of red cells 
likewise probably played no part in the production of symptoms, since hemagglutinins 
were not found in any fluid tested. 

In only’ three of the ten animals W’ere any’ symptoms noted. (No study was 
made, however, of the effects of the injections upon the blood pressure or upon 
the urine.) The three showing ill effects all died. The symptoms in all were 
similar. Each had a short convulsive seizure, occurring soon after injection, followed 
by death. In Babbit 1, however, the convulsion was a little later in appearing 
than in the other two. Its convulsion also was more violent, and was followed 
apparently by' a short period of coma. The convulsive seizures in the other two 
were followed by' gasping respiration, and suggested the struggle of asphyxia. 

The pathologic findings in the three that died were quite similar. All had 
multiple small hemorrhages in the lungs and in various other organs. The brain 
in each was free from hemorrhage. Hemorrhages in two were especially’ numerous 
in the thymus. One had hemorrhages in one kidney. Both kidneys of another were 
markedly' hyperemic, but appeared to be free from hemorrhage. In the kidneys 
of the third, no abnormality was noted. Hemorrhages in the liver were not 
identified in any, but by reason of the vascular nature of this organ, might easily 
have been overlooked. Serial sections were not made. 

As to the cause of death — Rabbit 1 received the supernatant fluid of a centrifuged 
specimen, presumably free from emboli. It was not pregnant, and had had no 
previous injection to sensitize it; hence anaphylaxis seems improbable. For rea- 
sons previously mentioned, hemagglutinins probably played no part in its death. 
Presumably, therefore, death may have been due to some highly toxic substance in 
the fluid injected. By reason of insufficient amount of the specimen, adequate 
controls could not be made. The second animal (Rabbit OB) received amniotic 
fluid which contained many large epithelial cells. Its death was apparently due to 
embolism resulting from these cells. That death was not due to any toxicity of the 
fluid injected is shown by the fnct that three other rabbits (Nos. 7, 3 and fe) re- 
ceived injections of the same fluid with no ill effect. The third animal (Rabbit 2) 
had had a previous injection; the fluid injected was not a normal fluid; and it 
contained clumps of epithelial cells which could act as emboli. Several factors, 
therefore, might have played a part in producing death. The symptoms and the 
postmortem findings, however, would seem to indicate that death was due to pul- 
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monary embolism. Since the symptoms and the pathology in the three fatal cases 
were so similar, and since no fluid where adequate controls were possible was 
found to be toxic, the question arises as to whether the first death may not also 
have been due to embolism — resulting perhaps from a few epithelial cells which 
may have remained in suspension. Unfortunately, no microscopic examination of 
the fluid injected into this animal was made. 

For the study of human amniotie fluid only one suitable specimen has thus far 
been available. This was obtained by rupturing the membranes at the vulva. A 
considerable amount was thus collected, but through a mishap later, all but about 
one c.c. was lost. This fluid was entirely free from blood. Suspended in it were 
many white particles resembling curds of cottage cheese. These by microscopic 
examination were seen to be composed largely of clumps of epithelial cells. A 
dilution in salt solution to a volume of about 5 c.c. was made with the fluid saved, 
and the coarse particles were removed by sedimentation. The supernatant fluid 
then separated was seen when examined microscopically to contain many epithelial 
cells, some singly and some in small clumps. It contained also much unidentified 
debris, and many oil globules. The latter varied in size up to about twice the 
diameter of a human leucocyte, and came presumably from the vernix caseosa. A 
dose of 4.5 c.c. of this fluid was injected into the marginal vein of the ear of a 
young male rabbit. The injection had no ill effect. Had the original fluid without 
sedimentation been injected, however, death from pulmonary embolism would almost 
surely have occurred. That death did not result was evidently due to a fortunate 
localization of the emboli known to have been present. 

By reason of lack of human amniotie fluid for further study, this 
paper is presented, incomplete as it is, with the hope that further in- 
vestigation will he stimulated where the necessaiy clinical material is 
available. It is evident that the investigation should include a study 
not only of the substances dissolved in amniotie fluid, and its antibody 
content but also of the solids in suspension. Furthermore, animals of 
larger size than rabbits probably should be used, since emboli of a size 
such that they might block the pulmonary vessels of the rabbit, might 
• possibly pass through the lungs of the adult human being and lodge in 
other organs. 

It is interesting in this connection to note that DeLee, in describing 
the pathology of eclampsia, 1 remarks that thrombi and emboli are very 
common in the lungs, liver, kidneys, brain, and skin, and that they 
consist of liver-cells, endothelium, and syncytium — the last mentioned 
having no significance, as it may be found in normal puerperae. He 
states furthermore that in the small thromboses and emboli which are 
constant findings in the lungs, decidual cells and fat may be found, as 
well as cells of the type above mentioned. Is it possible that the 
“liver-cells and endothelium” may be in reality cells from the skin of 
the fetus and from the lining of the amniotie sac, and that the emboli 
of fat in the lungs may come from the vernix caseosa? 

SUMMARY 

1. In a series of ten female rabbits given intravenous injections of 
preparations of amniotie fluid of the rabbit, three had convulsive seiz- 
ures and died. The others developed no symptoms recognizable by 
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observation. The death of two of the animals appeared to be due to 
pulmonary embolism resulting from epithelial cells contained in the 
fluid injected. The other animal received fluid presumably free from 
emboli. The cause of its death remains undetermined. 

2. Human amniotic fluid may contain abundance of material which, 
if injected into the blood stream, could produce embolism. 

3. The theory is suggested that eclampsia may be due to the sud- 
den accidental injection of a considerable amount of amniotic fluid 
into the maternal blood stream. 
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LIVER FUNCTION IN PREGNANCY 
By Isadore A. Siegel, A.B., M.D., Baltimore, Maryland 

(From the Obstetrical Department, University of Maryland Medical School j 

P HENOLTETRACHLORPHTHALEIN was shown to be nontoxic 
and almost entirely excreted by the liver by the studies of Abel 
and Rowntree. This led Rowntree, 1 Ilunvitz and Bloomfield; and 
VThipple, Mason and Pcightal to determine liver function by calculat- 
ing the amount of the dye found in the twenty-four-hour stool collec- 
tion. McNeil introduced the method of determining the appearance 
time of the dye by bile drainage. Finally Rosenthal popularized the 
use of phenol tetraclilorphthalein as a liver function test by the blood 
serum method. 

Rosenthal 2 showed experimentally that when 1 lie liver is damaged 
or when 10 per cent or more of the liver is removed/' the dye is re- 
covered in tlie serum at the end of certain intervals and in proportion 
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to the damage of the liver. He found clinically 4 that in a number of 
diseases in which the liver is damaged there is retention of the dye in 
the blood serum beyond the normal limits. These same findings were 
confirmed by Ottenberg, Rosenfeld and Goldsmith 5 ; Levin-Ryney 
D ’Amory 0 ; Boardman and Sehoonmaker 7 ; Bull and Bauman 8 ; ¥m. J. 
Mayo 9 ; Rowntree 10 ; Shattuck 11 ; and a host of other workers. 

Considerable objection has been raised to the use of phenoltetra- 
chlorphthalein because of its dangers. Maurer and Gatewood 12 
pointed out that the dye was toxic. Rosenau 13 reviewed the literature 
and reported the dangers of the halogenated phthaleins as a function 
test to be thrombosis, frequent, local reactions at sight of injection, 
chills, or death. 

Other symptoms were dryness, pain over liver region, purgation, 
possible strain on damaged liver as shown by increased hyperbili- 
rubinemia. 

To overcome these objections Rosenthal and White 14 introduced 
bromsulphalein (phenoltetrabromphthalein sodium sulphonate). Ros- 
enthal experimentally 15 and clinically 10 ’ 11 proved that bromsulphalein 
eliminated the dangers of phenoltetrachlorphthalein and claims that it 
is excreted in the bile of rabbits (85 per cent) in one hour, is rapidly 
removed by the liver, remains in blood stream in ioto with extirpation 
of the liver, only appears in traces or not at all in urine of normal 
animals, greater concentration and thus smaller dose necessary (dose 
2 mg. per kg. of body weight), nonirritating to vein walls in small 
doses and given in concentrated form, more sensitive to liver injury, 
and technic simpler. 

My interest in bromsulphalein has been to determine its value in 
the testing of liver function in pregnancy and its toxemias. Already 
a number of investigators have used phenoltetrachlorphthalein or 
bromsulphalein in liver function of pregnancy. Levin-Ryney 
D’Amory 0 reports marked retention for over three hours of phenol- 
t e traclil orplithal ein in a case of hyperemesis gravidarum. Trainor 17 
using the same drug records two cases of postpartum eclampsia with 
retention. Rosenfeld and Schneiders found normal elimination of the 
same dye in six normal cases; they believe it to be of value in dif- 
ferentiating neurotic from toxic vomiting of pregnancy; and they 
found liver function impairment in nine cases of preeclamptic toxemia. 
Krebs and Dieclcman 20 employing the same dye add that they believe 
it is a good aid in differentiating renal from hepatic toxemia. Smith 21 
also using phenoltetrachlorphthalein in 44 eases of toxemia, concludes 
that retention means preeclamptic toxemia, whereas a normal test may 
indicate chronic nephritis. King 22 employing bromsulphalein, agrees 
with the findings of the other authors. 

The technic I employed was that of Rosenthal, 14 using bromsul- 
phalein. For each 55 pounds of body weight 1 c.c. of a 5 per cent 
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solution of bromsulphalein in sterile ampules* was injected into the 
vein of one arm ; at the end of one-half hour a sample of blood was 
withdrawn from the vein of the opposite arm. The serum obtained 
was matched with standards! already prepared. In the case of hemol- 
ysis or cloudy serum the use of acetone to clear the serum recom- 
mended by Bloom and Rosenau 10 was found to be effective. 

The test was given to patients of the Obstetric Clinic of the Uni- 
versity Hospital at their first appearance regardless of blood pressure 
and symptoms. These patients were watched until delivery. When 
their blood pressure rose, or when after being under treatment and 
their symptoms either improved or became worse, the test was repeated. 
This plan was followed whenever possible with the hope that the liver 
function test might show interesting findings. 

A total of 174 patients received the bromsulplialein, and a total of 
215 injections was given. No reactions immediate or delayed, local 
or systemic, and no thrombosis developed. In three eases where the 
dye was injected into the surrounding tissue or leaked out of the vein 
local fibrosis was produced. These findings lead me to believe 
that bromsulphalein is absolutely safe in the doses employed. King 
also using the same dose found the same to be true.! 

Sixty-two cases have been followed from the time they first entered 
the clinic until they were discharged as delivered or left clinic before 
delivery, or were not pregnant. All these cases were normal and 
showed normal elimination at the end of one-half hour and through 
the entire pregnancy did not show any abnormal rise in blood pres- 
sure. Two of these cases were not pregnant and four left the clinic 
before delivery. 

There were twenty-six cases of hypertension with normal elimina- 
tion of bromsulphalein. The highest systolic B.P. was 175, while 21 
cases started with systolic B.P. 130-140; 2 cases B.P. 140-150; 1 case 
150-160; 2 cases 170-180. All cases responded to the routine treat- 
ment of low protein diet, magnesium sulphate and forced water, 16 
cases returning to normal B.P. and the others had their B.P. materially 
lowered. One ease in this group proved to be epilepsy. One case not 
pregnant, 3 cases left clinic before delivery, and the rest all had nor- 
mal deliveries. It is difficult to interpret these results. It perhaps 
does point to the fact that B.P. is not a tme index to the degree of 
toxemia; that this is perhaps a group of very mild cases, which ap- 
parently show no liver damage and react well to the routine treat- 
ment. This group perhaps indicate a favorable prognosis, although 
the physician must treat them as potential preeclamptic toxemias. 

Table I includes 42 cases with hypertension and with varying d**- 

* Rrdmj u 1 ;')i n ! >• ! n in n wpub ■? from Hywon, Wr^trott awl Xntnninr. 

fArtlfiriil HtfinUarJ* - prrpttrM by Hyn r ''i7i, W<-'-tr«.tt owl Tbmnlmr. 

■jl’. rronn! rorurminirntlon. 
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Table III. Hypertension Without Betention of Bromsulphalein (Nephritic) 


DATE 

B.P. 

URINE 

SYMPTOMS 

COMMENT 

4/15/26 

4/24/26 

5/13/26 

6/11/26 

120/ 85 

140/ 85 
134/ 85 
170/ 90 

No specimen 

Albumin-trace 

Nausea and . 
headache 

Headache 

Not pregnant. 

4/16/26 

4/30/26 

210/120 

200/126 

No specimen 

Negative 

Slight headache, 
edema of feet 
and ankles 

Protein free diet, etc. 

5/ 3/26 . 

5/18/26 

200/120 

210/120 

Negative 

Negative 

Headache and 
slight edema 

Protein free diet, etc. 

Extravenous injection 
of dye. 

5/18/26 

190/100 

No specimen 

Nausea and 
headache 

Previous pregnancy in- 
terrupted at 36 
weeks for nephritic 
toxemia. 

5/20/26 delivered 15 
wk. fetus. 

6/15/26 

180/140 

No specimen 

Nausea, head- 
ache, nosebleed, 
and edema 

7/15/26 pregnancy in- 
terrupted for neph- 
ritic toxemia. 

6/18/26 

180/130 

Albumin + + 

Headache and 
edema of feet 




Table IV. Hyperemesis Gravidarum 

DATE 

GEST. 

B.P. URINE 

SYMPTOMS 

TEST COMMENT 

5/25/26 

8 wks. 

110/G0 5/22 Persistent 

Albumin vomiting, 

negative 

Acetone + + -M 

Di acetic trace 

1 % 5/19/26 preg- 

nancy inter- 
rupted. When 
test was done 
patient was tak- 
ing food. Pre- 
vious pregnancy 
interrupted for 
same cause. 

7/ I/2G 1 

2 wks. 

108/70 No specimen Persistent 

vomiting, 
weakness and 
constipation. 

Trace Patient recovered 
under treatment. 



Table V 

. Vomiting 


AUTHOR 


TEST 

NO. NEUROTIC CASES NO. TONIC CASES 

Krebs 

and 

Dicckman 


Neg. 

Pos. 

1 

1 

Bosenfield 

and 

Schneiders 


Neg 

Pos. 

2 

5 

E. L. King 

Pos. 


3 


Total 


3 


9 












310 


THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


CO ^ 


w 


CQ 


o 

CM 


Ilo © 


CO 


c3 . 

s 

2 


P CO 
O o 


O 


2 P 




tJD to -p ! 

S § g 

.g| 

« ^ § 

■s d 3 5 S 

.2 M o H 

8 5*“ M 
IS r? o +; o 

© p _ o 
£ O® £13 

rt *S -3 §,« 
co *8 .S ° S 

p o oa .2 
o r 2 O 
■p c3 o © o 
w H O 

3tl4.|g 
> ° P 'Cu “ 
p _ © pr q 


*rj to o 

:i “ 

® -O _ 
o o 

j to 
-* 2 
2 « g 

o 2 ^ 

s*§^ 


© £ ? 
o P r» 

t- § g 


5 S A *2 
A 


M 
'S'. 

! j ;« 

}tO 

S! 

II 

IS 

!»© 
' P 


-f* © + 

+ g + 

+ -f- £ 

a oi +° 

*3 a *X3 , 

a O ta to CQ 

1h .a g a « 


p p S ° 

.p tjog 

■si I’i'g 

3 w H-l r— K 

o n 3 5 
u o o to > 

•g.p. . o 

5r! ° Wg 

p< © co M 
O o 

_ E-* **-• 

o - L o . 

®» M „ S? 

•H © fa 

©W c3 o r ~ 

p a ■* § 

0*4* 

° Bjzi 


s ti 


© 
© 
CM 

o CM 
CM 

CO 


a«‘ 


P CO 

o CO 


g .2 
P CO 


Cu CO 

"p p 
© o 
OT p 
© „ 

• p 

to ej O — , . 

i-t .3 -y hr 
-w -u 3 iP 




S’ » 

£3 o 

So -' 3 

rp CM 

■Srrf 
-s g 

S.s 

-g g 

3 O 
4-3 

P *3 
© 2 




x 

3 

3 

a n 

1 4 

W 3 
■*"■• © 

2 K 
; P t- 

! o to 


i?, 


ra 3 

» 5 

2 « 

5 2 
*-< • © 
4-3 w-i »r 

a H £ 
< S 

+3 « 

3 © H 
§?.*> 
hh 3 

a " : B 
rt 
o 

(M o 

R O tn 
•B fts a 
“ o 


T3 


Ai 

■ w 


3 • 
<U to 
o 


0 Q m 


3fS a 
a] n k 


33 a 
S 

s 


s® 

tl 

o 

p<o o 
CO C l 
1+3 -K CO \ 

la&’i'dtt 

q © CM 
^ P CO 


>> 

^3 

o 

o 

s 


p 

p* 

p 


M O o'?, 

Q »M © 
• ,2 4^ > 

07 

" i 

n p 3 3 

w s ? -2 

^ 2 ®«S 

\33 »-i 

co -u m "A 
H ® o 2 
O *3 



3 3 


A 


CM 

r*H 


© ^ 
.a > 

_ *-* p 
© p o 
li 3 o 
M 2 

ago 
3 S,fc 

•.'P 

2 fl 


p 5 • 

p CO 

a g s 

2 'p .§ 

CO © to 





'O 

Is 

i CO 


c3 fc|)0 fS", 

4_J t-J ( 

*h rt t- ' 

ftna - r-l , 
»Cft 
O p* 33 • 

.a rt Is (H 

_ in “ 

® S ^cq , 

\ to 1 

^030] 
o C3 1 


3 • 

r|At 00 : 


P 0 

1-3 a g 
© £ ^ 

ip s 

p O CJ 
43 

rp r& 
O# ^ 


w P © p 

1 5 o c © 

s e -ggs 

— <u > 3 

3 0 _ • T 

> _ rs a Js 
ca s on 

r\ © tr *»h 

2 i; o 03 -4 

I s 3: S 


03 O 

3 U . 
o o 

2 E<i 
2 o^So 
S-2 t O 

-all 

■ a o d 
3'- m g 

P *» Qj-*J 
-h m M o 

, — . M © 

■g eo «P t-l w 


& 


a 3 3 
© 

P P *g 

; ^.2 S 

g S«w 


t rt 
+ g 

P © 

a I ^ 

P CO p 
p 4-» P 

043 2 o 

^ol 


© 

0-1 
^ to 

pr 





SIEGEL: LIVER FUNCTION IN PREGNANCY 


311 


grees of liver involvement as indicated by retention of bromsulphalein. 
Three eases started ■with normal blood pressure and negative test, but 
subsequently the blood pressure rose and evidence of liver impair- 
ment was found. (Cases 5, 70, and 67.) Nine eases (36, 45, 46, 110, 
111, 159, 14, 131, and 119) showed improvement of liver function under 
treatment. Nine eases showed increase in liver damage with elevation 
of blood pressure (5, 14, 32, 53, 63, 70, 84, 86, and 87). One ease (74) 
with lowering of blood pressure showed no improvement of liver func- 
tion. Four eases (90, 98, 118, and 134) showed decrease, in retention 
of bromsulphalein despite rise in blood pressure. This group of cases 
seems to again point to the fact that blood pressure is not a true guide 
as to the degree of liver function impairment ; that liver function test 
is perhaps a better aid than blood pressure as to the condition of pa- 
tient and response to treatment; and that it perhaps grades the type 
and severity of the toxemia and thereby may be a valuable aid as to 
prognosis and need for surgical interference. 

Table II includes 17 cases with normal blood pressure and with 
evidence of liver function impairment. Twelve of these cases had 
symptoms. None of the cases subsequently showed increased blood 
pressure. Perhaps one may gather from this that the liver impairment 
is mild and that nature can handle it pretty well. 

Table III shows six cases of nephritic type with hypertension and 
no apparent liver impairment. This finding has been substantiated 
by a number of other investigators and must certainly prove valuable 
in differentiating nephritic toxemia from preeclamptic and eclamptic 
toxemia. The total number of cases of other writers who agree with 
this finding are fourteen (Krebs and Diekmann two cases, Smith eight 
cases, King four cases). 

Table TV represents two cases of persistent vomiting with liver func- 
tion impaired ; one case having had to have her uterus emptied. 

Table Y includes a number of cases reported by other workers show- 
ing that in the neurotic type of vomiting there is no impairment of 
liver function, whereas in the toxic type there is evidence of liver 
damage. I agree with the others that liver function test is valuable 
in differentiating the neurotic from the toxic type of vomiting and is 
likewise a guide as to the efficacy of treatment and when surgical pro- 
cedures may be wise. 

Table VI shows six cases of eclampsia all with mild retention and 
all recovered. The number of convulsions varied from none to 12. 

Table YII includes a group of 15 cases from other writers showing 
seven cases of marked liver impairment with one death and eight 
cases of mild impairment with one maternal death; and this death 
seems to have been due more to the operation, since autopsy showed 
extremely little liver change. Liver function test in the case of 
eclampsia seems to indicate the degree of liver involvement and from 
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Table VII. Eclampsia 


AUTHOR 

IMPAIRMENT 

MILD SEVERE 

RESULT 

Eosenfeld and 
Schneiders 

1 

Well 

Smith 

I 

t 

2 

2 

1 death 

I death 

Vaginal 

Hysterectomy 

Trainor 

O 


King 

2 

0 

Well 

Well 

Total 

8 7 



that the prognosis of the patient may be determined; mild involvement 
regardless of the number of convulsions may mean a good prognosis, 
whereas severe involvement, may mean a bad prognosis. 

The following are the conclusions drawn by the writer from the 
results of other investigators as well as those of m 3 7 own. 

1. Bromsulphalein is valuable as a liver function test and eliminates 
the dangers of phenoltetrachlorphthalein. 

2. Blood pressure is not perhaps a true guide as to the toxic state 
of the patient. Hypertension without impairment of liver function 
may mean a good prognosis. Retention of bromsulphalein with normal 
blood pressure indicates perhaps a mild type of involvement which 
needs watching but seems to take care of itself. 

3. It is valuable in preeclamptic cases in classifying the degree of 
toxicity and reaction to treatment. 

4. Valuable in differentiating nephritic from preeclamptic and 
eclamptic toxemia. 

5. Useful in differentiating neurotic from toxic vomiting and as a 
guide to results of treatment and need for surgical interference. 

6 . Perhaps useful as an aid in prognosis in eclamptic cases. 

I am Indebted to Dr. J. M. H. Howland for his permission to carry out this in- 
vestigation and for his helpful suggestions. 


Arch. 

Nov., 

clxviii, 688 


Int. Med., 
1924, xvii. 
( 8 ) 
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DIABETES MELLITUS AND PREGNANCY 
By H. J. Stander, M.D., and C. IT. Peckham, M.D., Montreal, Que. 

(From the Department of Obstetrics, Johns Hopkins Hospital and University) 

F OR many years following tlie appearance of Duncan’s paper in 
1882, diabetes was regai'ded as one of the most serious complica- 
tions of pregnancy. In 1909, Williams stated that its gravity had been 
overestimated, yet at pi-esent there exists a great divergence of opinion 
concerning its importance as a complication of pregnancy and one 
meets with conflicting statements as to its significance. There are, 
however, certain points about which there is a general consensus of 
opinion ; namely, that only a small number of diabetic women, per- 
haps not over 5 per cent, become pregnant; there is a high incidence 
of abortion or premature labor; when labor progresses to term the 
children are usually above the average in size; hydramnios seems to 
be a frequent complication; and the presence of sugar can usually be 
demonstrated in the amniotic fluid. 

Vignis and Barbaro believe that diabetes developing during pregnancy is not 
so grave a complication as when it existed prior to conception, and in the latter 
case that the prognosis is especially unfavorable. Weiner also regards it as a 
very grave complication, and he states that the strain of pregnancy is severe on 
the pancreas. He holds that it cannot be warded olf by insulin, and that women 
suffering from severe or moderately severe diabetes should not become pregnant, 
and when they do, that early interruption is indicated. Umber and others have 
also reported disastrous results in pregnancy complicated with diabetes. 

On the other hand, certain authors do not agree with this contention. The work 
of both Morriss, and Rowley shows that at birth the maternal blood sugar is higher 
than the fetal. The latter author, as well ns Brigham, believes that insulin will 
reduce to practically nothing the grave dangers of pregnancy complicated by dia- 
betes. Lubiu states that mild diabetes is often not aggravated by pregnancy, 
while Peters reports a case of diabetes which was carried to near term with insulin 
without serious results. As the entire literature upon the subject has recently 
been summarized by Lambic, the reader is referred to his article for further literary 
details. 

It is because of this difference of opinion, that we have been inter- 
ested in studying the metabolism of several diabetic patients during 
the course of repeated pregnancies. An attempt has been made to 
have the patient in the hospital for a period of two weeks at intervals 
during her pregnancy, in order that one may gain fairly accurate in- 
formation as to the diabetic condition. She is studied not only during 
the pregnancy, but also for as long a period as possible after delivery. 
It should be remembered that our conclusions are not based on the 
study of a single pregnancy, but upon the data obtained during the 
course of four or five consecutive pregnancies in the same individual. 


313 



Table I. Metabolism Chart of Fourth Pregnancy op Patient 1 

(Similar Charts Were Employed in All of Our Studies ) 
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We have studied in detail three diabetic women, — two of whom pre- 
sented four consecutive pregnancies, and one five consecutive preg- 
nancies. 

During all of our studies, the patient was in bed and upon a care- 
fully regulated diabetic diet. Daily determinations 'were made of 
the amount of sugar, acetone, diacetic acid and total nitrogen in the 
urine, while the blood' was analyzed at frequent intervals for non- 
protein nitrogen, sugar, and C0 2 combining power. The amount of 
food taken by the patient was carefully recorded and a complete 
metabolism chart kept. As it would require too much space to re- 


Table II. (Case No. 1. — Patient II. M., Unit 194S, Bom 1883, Colored) 


PREG- 

NANCY 

DATE 

DURATION 

URINE 

SUGAR 

BLOOD 
. SUGAR 

F.A./G. 

REMARKS 

I 

1916 

Term 

— 

— 

— 

Normal delivery. Child liv- 
ing. 

II 

11/26/17 

Term 

0 




Suffered from preeclampsia. 
Normal delivery. Child liv- 
ing. 

III 

6/ 8/23 

4% mo. 

12.8 gm. 

0.194 

1.6 

In July, 1919, it was discov- 


6/26/23 

5 mo. 

2.3 gm. 


1.5 

ered that the patient had 


7/10/23 

6 mo. 

22.5 gm. 

— 

— 

diabetes, with 33 gm. of 


7/12/23 

7/24/23 

6 mo. 

+ 6 mo. 

0- 

20.7 gm. 

0.182 

— 

sugar in the urine, on ad- 
mission to the Medical 
Clinic. She received treat- 
ment with insulin for 2 
mo. and was discharged 
with no sugar in urine and 
with a normal blood sugar. 


7/27/23 

6% mo. 

0 



— 

Spontaneous premature deliv- 


7/28/23 

1 day 

p.p. 

Paint 

trace 

0.207 

i 

ery of stillborn child, pre- 
mature separation of pla- 


8/28/23 

1 month 
p.p. 

14.4 gm. 



centa. Patient was dis- 
charged 8/28/23 and was 
then lost track of until in 
the subsequent pregnancy 
in 1925, as shown below. 

IV 

1/12/26 

3% mo. 

9.4 gm. 

0.147 

1.6 

No acetone or diacetic acid. 


2/ 5/26 

i*/' mo. 

3.0 gm. 

0.154 

1.4 

Discharged after getting 45 
units insulin a day for past 
2 weeks. 


3/10/26 

5% mo. 

1.0 gm. 

0.153 

1.6 

Receiving 40 units insulin a 
day. 


5/ 1/26 

+ 7 mo. 

1.2 gm. 

0.091 

1.6 

Receiving 38 units insulin a 
day. 


5/19/26 

8 mo. 

1.9 gm. 

0.095 

1.4 

Receiving 38 units insulin a 
day. 


6/ 5/26 

9 mo. 

0 

0.118 

1.1 

A To insulin since 6/3/26. 


6/ 8/20 

1 9 mo. 

0 

0.149 

1.1 

Labor induced because of 
vomiting. Child weighed 
2750 gm., living. 

Vomiting stopped. Patient in 
good condition. 


6/15/20 

i 7 days 

p.p. * 

0 

0.158 

1.9 


6/18/2C 

> 10 days 
p.p. 

No dex- 
trose. Pos- 
itive for 
(lactose. 

0.182 

1.9 

Discharged without insulin. 
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produce the complete charts of all the patients, ive are giving the 
figures for two five-day periods (Table I) during one of the admis- 
sions of H. M., in the hope that it will give an idea as to how our 
determinations were made. The data from all the charts have been 
condensed into, tables and are shown in Tables II, III and IV. Each 
of these three tables records the essential data, observed in the con- 
secutive pregnancies of the same woman. The data as to parity and 
the duration of pregnancy are given in order that one may follow 
the progress of each pregnancy. The amount of sugar in the urine, 
in grams wherever possible, otherwise in percentage, as well as the 
blood sugar in percentage are then given. The column "FA/G” rep- 
resents the ratio of fatty acids to glucose as metabolized by the 
patient, and, of course, is of the greatest value in evaluating the 


Table III. (Case No. 2.—Patient J. S., Unit 2840, Born 3887, White) 


PREG- 
, NANCY 

DATE 

DURATION 

URINE 

SUGAR 


’ F.A./G. 

REMARKS 

I 

0/ 7/15 

Term 

0 



Normal delivery. Child living. 

II 

1917 

Term 

0 



Normal delivery following a mild 







toxemia of pregnancy. Child 







living. 


3/30/20 

Not 


0.194 


Glycosuria first noted 1/1/20. 



pregnant 




Acetone and diacetic positive. 







Treated in Medical Department. 

III ' 

5/ 4/20 

Not 

10 gin. 

0.217 


She reports to Metabolism Clinic. 



pregnant 






9/29/20 

3 mo. 

5 gm. 



During this pregnancy she at- 


10/23/20 

4 mo. 


0.084 


tended the Dispensary every 2 


11/12/20! 

5 mo. 


0.090 


weeks. Her urine remained 







sugar and acetone free through- 







out latter part of the prog- 







nancy. 


3/ 9/21 

Term 

0 

j 


Normal delivery. Child living, 




! 

i 


weight 3930 gm. 


3/21/21 

1 2 clays 




Discharged in good condition. 



p.p. 



j 




Not 

0.1% 



She lias been visiting the Metab- 



pregnant 




olism Clinic regularlv. Diet: 







T. 00; F. 115; O. 50. 


5/23/24 

1 mo. 

o gm. 



No acetone. Diet: P. 00; F. 







150; C. 45. 


8/12/25 

4 mo. 

4.0 gm. 

0.174 


Acetone 4; Diacetic 0. 


9/ 7/24 

5 i no. 

n 

0.187 

3.5 ; 

Diet: Glveerine 4- P. 70; 3'’- 1 ;, 5; 







C. 50. 


11/13/24 

7 mo. j 

0 ! 

0.122 

3.5 , 

Acetone 4 ; Diacetic 4 ; Diet ns 



i 

i 



above. 

t 1/ <5/25i 

4 mo.j 

° i 


u 

Aeetone and Diacetic. negative. 

< ! 

I 

i 


j Diet same. 

i 3/20/25; 

- Term j 

0 

0.321; 

(Normal delivery. Child living. 

: 1 

i 

t 

} 

! 

' Weight 4070 gm. Aeetone O, 

1/23/25' 

3 clays i 

n 

0.118 1 

(Acetone-free. 

\P-P- 

i 

J 


i ••/ -V25; 

1 ia mo. 1 

o S 

J 

i 

lArctone-free. 

: ip-p f 

j 

1 

1 

< I/M/25. 

R mo, i 

7.5 gm. t 


11 

'atii-nt has been making regular 

( .p-p i 

i 


j visit* in tti* Clitue 

7/27/20 

1 >/. vr. , 

0.8 gm. ; 

1 

• and is adhering fairly well to 



: P-V- 

_,v 


l 

prescribed diet. 
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patient’s condition. Under “Remarks” we give a brief and concise 
outline of tlie clinical condition, as well as suck further information 
as may aid one in following the progress of the pregnancy and the 
diabetes. 

Case 1. — The patient, H. M. (Table II), had severe diabetes. Her third preg- 
nancy terminated in premature deliver}' at 6% months, and she was discharged 
one month later with a high blood sugar level and sugar in the urine. Her condition 
during this pregnancy was decidedly unfavorable. The following (fourth) pregnancy 
was studied in detail and the carbohydrate metabolism was carefully determined at 
regular and frequent intervals. During this pregnancy, the findings, as summed up 
in the latter part of Table II, clearly indicate that the diabetic condition started 
to improve during the fourth or fifth month of pregnancy, and the improvement 
continued up to term. The patient was discharged 10 days after delivery without 
dextrose in the urine, but with an elevated blood sugar. 

Case 2. — The patient, J. S., was studied during four consecutive pregnancies, 
and probably developed diabetes after second pregnancy. The urine and blood 
determinations, as shown in Table III, indicate that in both the third and fourth 
pregnancies, the diabetic condition improved at about the fourth or fifth month and 
that the improvement continued up to term. At the time of both labors, the urine 
was sugar-free and the blood sugar at a normal level. This relatively satisfactory 
condition continued for over two months postpartum, but when the patient was seen 
six months after delivery, the diabetes had returned. It will also be noted that 
although the urine was positive for both acetone and diaeetic acid during the early 
months of pregnancy, both substances disappeared from the urine as term was 
approached. 

Case 3. — The patient, M. M., was observed during live consecutive pregnancies. 
In IMG, shortly after the third pregnancy, it was discovered that she had diabetes 
mellitus, with a blood sugar of 0.237 per cent and 4 per cent of sugar in the urine. 
She received treatment in the Medical Clinic and improved rapidly. We were 
unable to follow her during the following or fourth pregnancy, but carried out 
repeated metabolism studies during the last, or fifth pregnancy. Our findings arc 
summarized in Table IV. From their study it will be seen that when the patient 
was first observed at the seventh month of her fifth pregnancy, she had a high 
blood sugar and almost ! grams of sugar in the urine. From that time on, her 
condition continued to improve so that a few days before delivery the blood sugar 
was within normal limits and the urine was sugar-free. It must, however, be pointed 
out that we had increased the amount of insulin from 10 units to 30 units a day; 
but as shown in the postpartum studies, the patient remained sugar-free and witli 
a normal blood sugar for 8 months, although at that time she was receiving no 
insulin. 

Before entering into a general discussion of our results, we wish 
to report a study of a mild case of diabetes mellitus. Several workers 
have stressed the necessity of careful diagnosis of a glycosuria de- 
veloping during pregnancy, and of differentiating lactosuria, alimen- 
tary glycosuria, or renal glycosuria due to a kidney hyperpermeable 
to glucose, from true diabetes mellitus. We believe that, in this last 
case, the presence of a slightly elevated blood sugar and of acetone 
bodies in the urine three months postpartum indicate that we had to 
deal with a true, though mild diabetes. 
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Table TV. (Case No. 3— Patient M. M., Unit 2103, Born 1888, White) 


PREG- 

NANCY 

DATE 

DURATION 

. URINE 
SUGAR 

BLOOD 

SUGAE 

! F.A./G. 

REMARKS 

I 

1906 

Term 

0 



Normal delivery. Child living. 

II 

1914 

Term 




Normal delivery. Child living. 
Considerable edema and head- 
ache. 

III 


Term 

? 



Normal delivery. Child living. 
Two months later patient ad- 
mitted to medical clinic with 
diagnosis of diabetes; blood 
sugar 0.237 and 4% sugar in 
urine, with acetone and 
diacetic present. Treated and 
discharged with urine sugar 
free and blood sugar 0.109. 

IV 

| 1922 

ls/18/25 

Term 




Normal delivery. Child stillborn. 

In 1918 patient was in medical 

1 clinic and urine was sugar-free. 


j 7 mo. 

1 

3.72 gm. 

0.182 

1.9 

She had been referred to metab- 
olism clinic 2/10/25, when 23 
gm. sugar were found in 24 
hour urine specimen. Re- 
ceiving 10 units insulin a day. 

V 

2/25/25 
3/ 3/25 

4/19/25 

4/21/25 

7/28/25 

1/21/2G 

7% mo. 
7% mo. 

+9 mo. 
In labor 

3 mo. 

p. p. 

9 mo. 
p.p. 1 

1.98 gm. 
Paint 
trace 

0 

0 

0 

0 

1 

1.6 

1.7 

1.6 

1.6 

] 

1.1 1 

Receiving 10 units insulin a day. 
Receiving 20 units insulin n day. 

Receiving 30 units insulin a day. 
Labor induced (bag). Child 
living. Weight 3090 gm. Re- 
ceiving 30 units insulin a day. 
Receiving 24 units insulin a day. 

Receiving no insulin. 


Table V. (Case No. 4.~Patient M. J., Unit 4123, Born 1899, White) 


PREG- 

NANCY 

DATE 

DURATION 

URINE 

SUGAR 

BLOOD 

SUGAR 

p.a./g. 

REMARKS 

I 

4/21/2G 

3 mo. 

8.8 gm 

0.143 

1.1 

Diet: P. 47; P. 67; C. 108; 


4/28/26 

+3 mo. 

1.9 gm 

0.133 

1.2 

acetone and diacetic negative 







throughout this month. 

1 

0/2 8/2 G 

45 mo. 

0 

0.143 


Acetone and diacetic negative. 


10/12/26 

Term 

0 



Low forceps delivery. Child nor- 

1 






mal, 3398 gm. Acetone and 







diacetic negative. 


10/15/2G 

3 days 

o 

0.0S7 

1.6 

No insulin throughout the preg- 



p. p. 




nancy. 


1/11/27 

3 mo. 

0 

0.130 


Diacetic and acetone both posi- 



p.p. 




live. CO, 63.3 vol. per rent. 


Case 4. — The patient, M. J., was first seen in the Prenatal Service on April 13, 
1920, when she was about 3 months pregnant. She had been told by her private 
physician that she had sugar in the urine. We studied her throughout this preg- 
nancy and the findings are summarized in Table V. She was kept on a diabetic 
diet throughout the pregnancy, ns well as for three months following the delivery 
of a normal child at term. From the data reported, it will be seen that at about 
the fifth month of pregnancy the urine became sugar-free, although the blood sugar 
was slightly elevated. At term, the urine was stilt without sugar and the blood 
•agar v. n 5 at a norma! JevgJ. The postpartum studies showed that the urine re- 
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mained negative for sugar, although the blood-sugar level gradually rose and acetone 
and diacetic acid appeared in the urine. It is thus fairly evident that at about 
the fifth month of pregnancy the diabetic condition improved, that at term the 
patient was without signs or sjTnptoms of diabetes, and that this condition per- 
sisted for some time into the puerperium. 

DISCUSSION 

In 1911, Carlson and Drennan reported experiments relating to tlie 
control of pancreatic diabetes in pregnancy. They found that in 
eight to sixteen hours after pancreatectomy in normal dogs, glyco- 
suria appears, reaching a high point within twenty-four to thirty-six 
hours post operationem. Identical results were also obtained in 
early pregnancy, but in dogs at or near term, no sugar appeared in 
the urine following operation. (But within fourteen hours following 
delivery by abdominal section, sugar reappeared in the urine.) Two 
years later Lafon suggested that the absence of glycosuria in depan- 
creatized dogs at term was due to the passage of fetal hormones to 
the mother and that the fetuses were able to dispose of the excess of 
maternal blood sugar by oxidation or storage without any embax-rass- 
ment to their own cai-boliydrate metabolism. In 1916, Falco endeav- 
ored to explain the results of Carlson and Drennan on the supposition 
that the surplus of maternal blood sugar is metabolized by placental 
ferments. 

Dubreuil and Anderodias reported the case of a diabetic mother 
who gave birth at the eighth month to a 5000 gi*am child, whose pan- 
creas showed huge masses of Island of Langerhans tissue. They 
thought that the continual passage of blood sugar from mother to 
fetus accounted for the size of the child, as well as for the increase in 
the amount of island tissue, which they believed developed for the 
protection of the child against hyperglycemia. Holzbach likewise re- 
ports a case of pregnancy associated with edema, hydramnios, keto- 
nuria, glycosuria and a blood sugar of 0.120 per cent. Upon the 
death of the child in utero the blood sugar rose to 0.210 per cent and 
the sugar in the urine increased from 10 to 44 grams. At birth the 
child was stillborn and weighed 4200 grams. 

It is essential that the mother be under observation for a period of 
two or more yeai's after the delivery before we can draw any definite 
conclusions as to the effect of pregnancy on the course of diabetes 
mellitus. Spi'inger quotes Colorni as stating that 46 per cent of 
diabetic mothers die during the first two years postpartum, but the 
date here presented show that this has not been our experience. From 
a consideration of the experimental i*esults and of our clinical evidence 
it appeal's that pregnancy, particularly during its latter half, may be 
associated with a change in the maternal carbohydrate metabolism, 
with the X'esult that in the diabetic, the tendency towards hyper- 
glycemia may be decreased or even disappear during the latter half 
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of pregnancy. How this is brought about we do not know, but the 
factors responsible for this may be a pancreatic hormone coming from 
the fetus, a greater demand by the fetus for maternal carbohydrates, 
or some other as yet unknown mechanism. The work of one of us on 
the respiratory exchange of the fetus suggests that the fetus uses, at 
least when near term, carbohydrates for its source of energy, and we 
have pointed out that there is an unusual demand on the maternal 
sugar by the fetus. 

SUMMARY 

Metabolism studies on three patients who suffered from diabetes dur- 
ing repeated and consecutive pregnancies, as well as on a mild diabetic 
patient in a single pregnancy, were conducted at regular intervals dur- 
ing the state of gravidity, as well as during the puerperium and 
latex*. In oi’der to evaluate the severity of the diabetic complication, 
a coxxiplete diabetic chart, as used in this hospital and as shown in 
Table I, was cai*efully kept in each case. The main items of these 
charts, viz., the urine sugai*, the blood sugar and the fatty acid to 
glucose ration (F.A./G.) are summai’ized for each patient in the several 
charts, which also contain the infonnation as to the presence or ab- 
sence of acetone and diacetic.acid in the urine, and as to the patient’s 
diet and treatment. The amount of sugar in the urine, the presence 
or absence of acetone and diacetic acid, the blood-sugar level and the 
F.A./G. ratio give us a fairly good index of the diabetic condition. 
Reference has been made to some of the important clinical and ex- 
perimental findings reported by other workers. 

CONCLUSIONS 

1. The diabetic woman may undergo a change for the better during 
the second half of pregnancy. 

2. This improvement may be due to the action of fetal pancreatic 
hormone, to an excessive utilization of maternal carbohydrate by the 
fetus, as well as to some as yet unknown change in the maternal 
carbohydrate metabolism which takes place in the latter stages ot 
gravidity. 

3. Under careful hospital supervision as to diet, with frequent urine 
and blood analyses, and with insulin treatment if necessary, the dia- 
betic patient may often go to term and be successfully delivered ol a 
living child, without aggravation of the diabetic condition or indeed 
with a temporary disappearance of all symptoms during a part of tin* 
period of lactation. Of course, it would be unwise to anticipate such 
an outcome in extremely advanced cases of diabetes. 

4. In patients with diabetes mellitns the first half of pregnancy ap- 
pears to be the precarious period for the fetus, and without any benefit 
to the mother. 
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5. The excessive size of children born of diabetic mothers is prob- 
ably due to the increased supply of maternal blood sugar, as the 
fetus undoubtedly makes a heavy demand on the maternal carbo- 
hydrates not only for its sugar requirements but also in order to build 
its fat and to supply its own energy. 
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COMPARATIVE STUDIES ON BLOOD CHOLESTEROL 

IN WOMEN 

By Isadore Rosen, M.D., and Frances Iyrasnow, Ph.D. 

New York, N. Y. 

(From the Sloanc Hospital for Women and the Laboratory of Biological Chemistry 
of Columbia University at the College of Physicians and Surgeons) 

D URING the course of an investigation on the blood cholesterol in 
syphilis, 37 of our cases were pregnant women. The cholesterol 
content in 60 per cent of these showed a high value, 35 per cent a nor- 
mal value (140 to 179 mg. per 100 c.C. of whole blood) and 5 per cent 
a low value. 1 This suggested the desirability of ascertaining the 
cholesterol content of the blood in uncomplicated pregnancies and in 
pregnancies with complications other than syphilis. Data in the litera- 
ture indicate, in general, a high cholesterol value during preg- 
nancy. 2 ’ 3 * *' 8 

The present paper treats of the cholesterol content in the blood from 
normal nonpregnant women (medical students, showing no clinical 
signs of abnormality), pregnant women showing no clinical signs of 
abnormality, pregnant women suffering from toxemia and hyperten- 
sion and pregnant women with syphilis. All determination, excluding 
those on the medical students, were made on ambulant clinic patients. 
This fact must be borne in mind because the regulation of the food 
intake plays an important part in the cholesterol found in the blood 
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and must be taken into consideration in the interpretation of the find- 
ings. The patients were allowed their usual diet. No attempt was 
made to select cases. The method used to determine cholesterol was 
essentially that of Myers and TVardell. 0 

An analysis of Table I shows that in 10, or 55 per cent, of the 
eighteen normal nonpregnant women the cholesterol content is be- 
tween 140 and 179 mg. per 100 e.c. of whole blood, while 8, or 44 per 
cent, gave values between 180 and 200 mg. per 100 c.e. Let us com- 
pare these figures with those in Table II. Here we find that 87 per 
cent of the 32 normal men had a cholesterol content between 140 and 
179 mg., only 12 per cent were between 180 and 187 mg. and none 
above 190 mg. per 100 c.c. of whole blood. 

These two series seem to show that the blood cholesterol content in 
women is generally higher than in men, the latter approximating more 
nearly the values in the range “accepted as normal,” i.e., 140 to 179 
mg. per 100 e.c. of whole blood. If the eases listed in Tables I and II 
be considered as one group, then 38, or 76 per cent, of the 50 cases 


Table I. Cholesterol Content or Whole Blood in Normal Nonpregnant 

Women (Eighteen Cases) 


serial 

NO. 

AGE 

COLOR 

BLOOD 

CHOLESTEROL 
MG./100 C.C. 

SERIAL 

NO. 

AGK 

COLOR 

BLOOD 

CHOLESTEROL 
MG./100 C.C. 

5 

23 

\V 

153 

29 

23 

W 

175 

28 

20 

w 


41 

22 

W 

182 

18 

21 

w 

157 

37 

22 

IV 

18G 

3 

23 

\v 

159 

41 

22 

w 


13 

20 

\v 

1G4 

44 

30 

w 


38 

23 

tv 

1G4 

39 

23 

tv 


10 

24 

tv 

1G7 


22 

TV 

201 

12 

23 

TV 



22 

TV 


4 

22 

TV 

174 

49 

21 

TV 


Table II. Cholesterol Content or Whole Blood in Normal 

Men 




(Thirty-two Cases) 







BLOOD 




CHOLESTEROL 

serial 

AGE 

COLOR 

CHOLESTEROL 

SERIAL 

AGE 

COLOR 

DLOOD 

NO. 



MG./100 C.C. 

2*0. 



MO./100 C.C. 

15 

22 

w 

140 

17 

21 

TV 


11 

21 

w 

142 

48 

23 

TV 

103 

0 

20 

w 

143 

2G 

OO 

TV 

1(55 

23 

OO 

tv 

152 

14 

21 

w 

107 

S 

27 

tv 

152 

13 

23 

TV 

107 

0 

24 

w 

154 

45 

20 

TV 

107 

24 

25 

tv 

151 

32 

19 

TV 

109 

oo 

20 

tv 

154 

21 

21 

TV 

170 

34 

23 

vr 

357 

27 

21 

TV 

170 

35 

21 

tv 

157 

25 

OO 

TV 

171 

47 

IS 

\v 

159 

50 

25 

TV 

172 

31 

OO 

V.' 

259 

30 

23 

TV 

373 

4(3 

no 

vr 

1G1 

o 


TV 

182 

30 

21 

TV 

102 

7 

OO 

TV 

183 

10 

2 s ? 

vr 

102 

33 

21 

W 

180 

1 

21 

TV 

103 

10 

23 

TV 

187 
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are between 140 and 179 mg. per 100 e.c. of whole blood, and 12, or 
24 per cent, between 180 and 201 mg. per 100 c.e. 

Tables HI and IV show the results in 91 cases of normal pregnant 
women ; 3 patients in the second month of gestation had a cholesterol 
content between 140 and 179 mg. per 100 c.c. of whole blood. Twelve 
were in the third month of pregnancy; 9, or 75 per cent, had a choles- 
terol content between 140 and 179 mg. per 100 c.c. of whole blood and 
3, or 25 per cent, gave values between 180 and 200 mg. per 100 c.c. 
Eleven were in the fourth month of pregnancy. Of these 3, or 27 per 
cent, showed a blood cholesterol content between 140 and 179 mg. 
per 100 c.c. ; 4, or 36 per cent, between 180 and 200 mg. per 100 c.c. 
and 4, or 36 per cent, above 200 mg. per 100 c.c. of whole blood. There 
were 19 eases in the fifth month of gestation ; 7, or 37 per cent, had a 
cholesterol content between 140 and 179 mg. per 100 c.c. of whole 
blood; 5, or 27 per cent, between 180 and 200 mg., and 7, or 37 per 
cent, above 200 mg. per 100 c.c. Fifteen were in the sixth month of 
pregnancy ; 5, or 33 per cent, of these gave cholesterol values between 
140 and 179 mg. per 100 c.c. of -whole blood; 3, or 20 per cent, between 
180 and 200 mg., and 7, or 47 per cent, above 200 mg. per 100 e.c. 
Of the 20 cases in the seventh month of pregnancy, 3, or 15 per cent, 
showed a cholesterol content between 140 and 179 mg. per 100 c.e. of 
whole blood ; 7, or 35 per cent, between 180 and 200 mg. and 10, or 50 
per cent, above 200 mg. per 100 c.c. There were 6 cases in the eighth 
month of gestation ; in 2, or 33 per cent of these, the cholesterol content 
was found to be between 180 and 200 mg. per 100 c.c. of whole blood ; 
and in 4, or 66 per cent, it. was above 200 mg. per 100 c.c. Five cases 
were in the ninth month of pregnancy. Of these 1 gave a cholesterol 
value in the range of 140 to 179 mg. per 100 c.c. of whole blood ; 1 in 
the range of 180 to 200 mg., and 3 were above 200 mg. 

These data indicate, although not conclusively, (1) that as preg- 
nancy progresses the cholesterol content in whole blood increases; 
(2) that, in general, the cholesterol in normal pregnant women is 
greater than in normal nonpregnant women. 

The data on pregnancies complicated with toxemia and hyperten- 
sion are given in Tables Y and VI. Three cases in the second month 
of pregnancy had a cholesterol content between 140 and 179 mg. per 
100 c.c. of whole blood. Of 6 eases in the third month of gestation, 1 
showed a cholesterol value below 140 mg. per 100 c.c.; 3 were between 
140 and 179 mg. and 2 above 200 mg. per 100 c.c. of blood. We 
studied 1 case in the fourth month of pregnancy. It had a cholesterol 
value between 180 and 200 mg. per 100 c.c. of blood. The one case in 
the fifth month of pregnancy showed a cholesterol content between 
180 and 200 mg. per 100 c.c. of whole blood. There were 3 cases in the 
sixth month of gestation. Here 1 case gave a cholesterol value be- 
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Table III. Cholesterol Content or Whole Blood in Normal Pregnant Women 

(Ninety-one Cases) 
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Table III — Cont’d 


SERIAL AGE COLOR DURATION OP BLOOD REMARKS 

NO. GESTATION CIILOESTEROL 


(MONTHS) MG./100 C.C. 


63 

19 

xv 

6 


238 

39 

32 

w 

7 



14 

27 

w 

7 


174 

60 

23 

b 

7 


174 

58 

17 

xv 

71 /, 


185 

7 

29 

V 

7 


190 

55 

26 

\v 

7 


193 

22 

32 

\v 

7 


193 

3 

26 

b 

7 


197 

98 

25 

xv 

7 


200 

37 

26 

w 

7 


200 

87 

33 

IV 

7 


202 

16 

19 

XV 

7 


202 

50 

29 

XV 

7 


205 

74 

17 

XV 

7 


206 

79 

22 

xv 

7 



75 

29 

XV 

7 


218 

53 

29 

XV 

7 


218 

30 

28 

XV 

7 



60 

23 

b 

7 


226 

28 

27 

w 

7 


230 

19 

28 

b 

8 


186 

6 

26 

w 

8 


192 

S 

26 

XV 

8 


203 

23 

25 

b 

8 



52 

32 

w 

8 


215 

O 

23 

IV 

S 


246 

10 

35 

b 

9 


175 

657 S.H. 

28 

b 

9 


189 

1 

21 

XV 

9 



706 S.H. 

42 

w 

9 


225 


19 

\v 

9 


244 

Table IV. Summary or Cholesterol Findings in Normal 

Pregnant Women 



duration of 

GESTATION 



2 MO. 3 MO. 4 MO. 

5 MO 

6 .MO. 

7 MO. 8 MO. 9 MO. 

Number of cases 


3 12 11 

19 

15 

20 6 5 

Cholesterol values hi 

mg. 




per 100 c.c. of whole blood: 




140 to 179 


3 9 3 

/ 

n 

3 0 1 

ISO to 200 


0 3 4 

5 

3 

7 2 I 

Above 200 


0 0 4 

7 

7 

10 4 3 

tween 180 and 200 mg. and 2 cases above 200 

mg. per 100 c.c. Of 8 

cases in t lie seventh month, 1 showed a 

cholesterol 

content between 

140 and 179 mg.: 

and 7, or 87 ‘per cent, 

were 

above 

200 mg. per 100 


c.c. Pour, or 66 per cent, of tlie cases in the eighth month of gestation 


had a cholesterol content above 200 mg., while 2, or 33 per cent, had a 
content between 140 and 179 mg. per 100 c.c. Twenty-nine cases were 
in the ninth month of pregnancy. Of these, 18, or 62 per cent, had a 
cholesterol content above 200 mg.; 4, or 14 per cent, gave a value 
between 180 and 200 mg.; and 7, or 24 per cent, between 140 and 179 
mg. per 100 c.c. of whole blood. 
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Table V. Cholesterol Content op Whole Blood in Pregnancies Complicated 
With Toxemia and Hypertension (Fifty-seven Cases) 


SERIAL 

AGE 

DURATION BLOOD 

COLOR OF CHOLESTEROL 

REMARKS 

NO. 


GESTATION MG./100 C.C. 

• 


053 

28 

w 

2 

159 

Hypertension 

697 

38 

IV 

2 

169 


413 

35 

IV 

21/, 

■ 174 

SI. hypertension; toxemia 

421 

24 

IV 

3 

92 

Hypertension ; nephritis 

420 

• 35 

b 

3 

156 

Hypertension; arteriosclcrosi: 

495 

31 

IV 

3 

158 

Toxemia; jaundice 

709 

29 

b 

3 

160 

Hypertension, albuminuria 

698 

25 

b 

3 

228 

Hypertension 

703 

34 

IV 

3 

238 

Hypertension 

720 

32 

b 

4 

248 

Albuminuria; arteriosclerosii 
ivith convulsions 

654 

28 

IV 

5 

192 

Albuminuria 

694 

29 

IV 

6 

200 

Hypertension 

409 

35 

b 

6 

204 

Hypertension ; edema 

546 

23 

b 

6 

231 

Hypertension ; nephritis 

646 

40 

IV 

7 

156 

Hypertension ; nephritis 

718 

42 

b 

7 

206 

Hypertension; atcriosclerosis: 
edema 

442 

20 

VI' 

7 

216 

Hypertension 

689 

40 

b 

7 

216 

Hypertension; toxemia 

717 

30 

IV 

7 

219 

Hypertension 

711 

23 

b 

7 

232 

Hypertension 

712 

24 

IV 

7 

235 

Hypertension 

500 

43 

IV 

7 

426 

SI. hypertension 

692 

23 

•\V 

8 

146 

Hypertension ; toxemia 

693 

24 

IV 

8 

151 

Hypertension 

716 

39 

IV 

8 

181 

Hypertension; toxemia 

655 

22 

b 

8 

206 

Hypertension 

422 

41 

b 

8 

240 

Hypertension 

715 

35 

IV 

8 

246 

Hypertension; albuminuria 

487 

29 

\v 

9 

153 

Hypertension 

432 

32 

IV 

9 

155 

Hypertension; goiter 

454 

26 

IV 

9 

160 

Hypertension 

488 

33 

IV 

9 

160 

Hypertension 

443 

21 

IV 

9 

162 

Hypertension 

550a 

17 

b 

9 

108 

Hypertension 

530 

20 

W 

9 

179 

Hypertension 

489 

44 

IV 

9 

180 

Hypertension 

412 

36 

IV 

9 

187 

Hypertension 

549 

35 

IV 

9 

198 

Hypertension 

550 

• 40 

IV 

9 

198 

Hypertension 

54 5 

21 

vr 

9 

201 

Hypertension 

719 

32 

w 

9 

204 

Hypertension 

418 

27 

IV 

9 

213 

Hypertension 

695 

39 

IV 

9 

220 

Hypertension 

713 

51 

b 

9 

244 

Hypertension ; albuminuria 

691 

on 

IV 

9 

°27 

Hypertension toxemia 

528 

21 

\v 

9 

228 

Hypertension 

526 

39 

b 

9 

220 

Hypertension 

700 

32 

IV 

9 

229 

Hypertension ; toxemia; 
albuminuria 

684 

40 

vr 

9 

231 

Hypertension 

683 

27 

w 

9 

°32 

Hypertension 

543 

34 

vr 

9 


Sb hypertension 

629 

27 

vr 

9 

238 

Hypertension 

649 

35 

vr 

9 

249 

Hypertension 

508 

no 

vr 

9 

300 

Hypertension 

605 

24 

vr 

0 

332 

Hypertension 

501 

57 

i f 

9 

343 

Anemia; hypertension 

507 

27 

V/ 

9 

425 

Hypertension 
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Table VI. Suit mart of Cholesterol Findings in Pregnancies Complicated With 
Toxemia and Hypertension (Fifty-Seven Cases) 


DURATION OF GESTATION 


2 

MO. 

3 MO. 

4 MO. 

5 MO 

G MO. 

7 MO. 

8 MO. 

9 MO. 

NUMBER OF CASES 

3 

6 

1 

1 

3 

8 

G 

29 

CHOLESTEROL VALUES IN MG. 









PER 100 C.C OF "WHOLE BLOOD 









Below 140 


1 







140 to 179 

3 

3 

0 

0 


1 

0 

~J 

7 

180 to 200 

0 

0 

0 

1 

1 

0 

0 

4 

Above 200 

0 

2 

1 


2 

7 

4 

18 


Table VII. Cholesterol Content of Whole Blood in Pregnant Syphilitic 

Women (Thirty-seven Cases) 


DURATION BLOOD WASSERMANN REACTION 

SERIAL AGE COLOR OF CHOLESTEROL ANTIGEN 


NO. 



GESTATION 

MG./100 C.C. 

ALCOHOLIC 

CHOLESTEROL 

121 

28 

b 

3 

160 

+ 

0 

394 

37 

w 

3 

1G5 

+ 4* + +■ 

X 

387 

29 

b 

3 

168 

++++ 

4 4 4 4 

391 

24 

b 

3 

188 

++++ 

4444 

270 

38 

b 

3 

211 

0 

0 

187 

31 

w 

4 

14G 

4444 

0 

117 

30 

b 

4 

157 

4444 

44 44 

122 

28 

b 

4 

174 



393 

28 

w 

4 

222 

+ 

4 4 

115 

20 

w 

5 

172 

4- 

4 4 

221 

31 

w 

5 

175 

+•44 + 

4 4 4 4 

179 

24 

b 

5 

194 

0 

4 4 

33G 

23 


5 

198 

4 + 

4 4 

19G 

31 

b 

5 

200 

4 4 + 4 

4444 

123 

18 

b 

5 

204 

0 

4 

204 

30 

b 

5 

211 

+ + + + 

4 444 

395 

25 

b 

5 

224 

+ + 4 + 

4444 

111 

28 

w 

5 

230 

*1* 4 4 4 

4444 

392 

43 

w 

5 

248 

++++ 

4 44 4 

291 

35 

b 

6 

138 

0 

444 

280 

25 

w 

G 

179 

4 44 4 

4444 

345 

30 

b 

G 

202 

++++ 

4444 

11G 

28 

b 

7 

125 

4 4 4 4 

4444 

378 

18 

b 

7 

1G0 

0 

4 

398 

35 

b 

7 

170 

0 

4 4 

382 

25 

b 

7 

178 

4444 

4444 

114 

27 

b 

7 

194 

4444 

4 4 4 4 

390 

31 

b 

7 

200 

4 4 4 4 

4444 

385 

1G 

b 

4 

201 

4 44 4 

4444 

343 

20 

w 

7 

202 

4 

44 

113 

33 

b 

7 

204 

4444 

-f q- 4. 4. 

119 

18 

b 

7 

218 

4444 

XjXJ. 

341 

41 

w 

7 

253 

4444 

.f 

39G 

41 

b 

7 

253 

44 

44 

112 

32 

h 

S 

179 

0 

4 4 4 

376 

20 

w 

8 

199 

0 

4 

120 

28 

b 

S 

241 

444 4 
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Table VIII. Summary of Cholesterol Findings in Pregnant Syphilitic Women' 

(Thirty-seven Cases) 

DURAT10N 0F GESTATJ0N 

three four five six seven eight 

MONTHS MONTHS' MONTHS MONTHS MONTHS MONTHS 
NUMBER OF CASES 5 4 10 3 12 3 

CHOLESTEROL VALUES IN MG. 

PER 100 C.C. OF WHOLE BLOOD 

Below 140 1 1 

140 to 179 3 3 2 1 3 1 

180 to 200 102010 

Above 200 1 1 G 1 7 2 


As ivas the ease with the data on normal pregnancies, so also, with 
pregnancies complicated by toxemia and hypertension there is indi- 
cated an increase in the cholestex*ol content of whole blood as preg- 
nancy advances. The percentage of cases giving high cholesterol 
values (values above 180 mg. per 100 c.c. of whole blood) is jiractically 
the same in both series. In the former 6'6 per cent gave values above 
180 mg. whereas in the latter there were 60 per cent. 

Tables VII and VIII show the results in 37 cases of pregnant syph- 


ilitic women, 29 with a strongly positive Wassermann reaction and 
9 with a negative ’Wassermann reaction. Five patients were in the 
third month of gestation; 3 had a cholesterol content between 140 and 
179 mg. per 100 c.e. of whole blood, 1 between 180 and 200 mg. and 
1 above 200 mg. Four cases were in the fourth month of pregnancy. 


Three of these had a cholesterol content between 140 and 179 mg. 
and 1 above 200 mg. per 100 c.c. Of the ten cases in the fifth month 
of pregnancy, 2 showed a cholesterol content between 140 and 180 
mg., 2 between 180 and 200 mg. and 6 above 200 mg. per 100 c.c. 
There were 3 cases in the sixth month of gestation; 1 had a cholesterol 
content below 140 mg., 1 between 140 and 179 mg. and 1 above 20 0 
mg. per 100 c.e. 8>even of the 12 women in the seventh month of 
pregnancy had a cholesterol content above 200 mg., 1 hot ween 180 
and 200 mg., 3 between 140 and 179 mg. and 1 below 140 mg. per 100 
c.e. of whole blood. Two eases in the eighth month of gestation 
showed a cholesterol content above 200 mg. and 1 between 140 and 
179 mg. per 100 c.c. 

Here again as in the two other series of data for pregnant women, GO 
per cent oE the eases show a high cholesterol content, i.e., above 180 
mg. per 100 c.c. of whole blood. The increase in blood cholesterol con- 
tent with advance in pregnancy, however, is not as marked as in the 
previous series although there is a strong tendency in that dilution. 


conclusions 

1. The blood cholesterol content in normal nonpregnant women 
is generally higher than in normal men. 

2. The ehole-terol content in normal pregnant women is greater 
than in normal nonpregnant women. 
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3. As pregnane} 7 progresses, tlie blood cholesterol content increases. 
This is indicated by the data on pregnancies complicated with other 
diseases (toxemia, hypertension and syphilis) as well as by the data 
on normal pregnancies. 

4. The percentage of cases giving high cholesterol values (above 
180 mg. per 100 c.c. of whole blood) is practically the same for the 
three seines, 66 per cent of the normal pregnancies, 60 per cent of the 
pregnancies complicated by toxemia and hypertension and 60 per 
cent of the pregnancies associated with syphilis. 

We appreciate sincerely the interest of the late Professor William E. Studdiford, 
Professor "William E. Caldwell, Dr. Jean Corwin and the entire staff of the Sloane 
Hospital for Women. Without their very helpful and willing cooperation, this investi- 
gation would have been difficult. 

It is a pleasure, also, to thank Professors William J. Gies and Edgar G. Miller, 
Jr. for their kind suggestions. 
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THE CURE OF CHRONIC GONORRHEA IN THE FEMALE BY 
MEANS OF A SINGLE SUBCUTANEOUS INJECTION 
OF LIVE GONOCOCCI 

By Alfred Loeser, M.D., Berlin 

T O INJECT live virulent gonococci into a human being at first thought 
would impress one simply as a risky experiment of producing a sep- 
sis. Wc well know that gonococci may enter the blood stream and then 
arc likely to produce affections of the joints or the heart, even lead to 
death through sepsis. However, we are equally well acquainted with the 
fact that, the gonococcus proves invasive and virulent solely when in con- 
tact. with special tissues such as the mucosa of the genital tract in which 
it can develop its pathogenic qualities. Tin's knowledge deprives such 
an experiment, almost completely of its potential danger. The idea of 
killing with injection of live bacteria active foci of the same bacteria 
somewhere in the body is not new. It lias been applied in the treatment 
of infections with the tubercle bacillus, the bacterium eoli, also in ma- 
laria patients. Inunctions with weakened cultures of spirochetes have 
been used in the treatment of syphilis. 

There is an essential difference between tlie artificial introduction, e.g., 
of the anthrax bacillus, either through the intestinal tract or through the 
skin surface. Only the latter offers conditions favorable for its further 
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growth. They do not exist in the intestines where the anthrax bacillus 
therefore will quickly die. A gonococcus will readily get a firm foothold 
in the urethral mucosa but will succumb in the cutaneous or subcutane- 
ous tissues. It is impossible for the gonococcus to pass from such tissues 
into blood or lymph channels. No harm is done even if accidentally 
gonococci are injected directly into the blood stream by unintentional 
puncturing of a vessel. A few experiences of this sort in healthy indi- 
viduals showed that the blood immediately destroys these bacteria. 
There undeniably exists a marked difference between the periodic inva- 
sion of gonococci into the blood from a focus in acute or subacute con- 
ditions and the one time injection of a small measured quantity of gono- 
cocci into a healthy individual with normal temperature suffering from 
a chronic gonorrhea — probably on account of an immunity gradually 
acquired from the symptomless chronic gonorrheal focus. 

I look upon the chronic gonorrhea of woman as a latent infection, in 
the main representing a chronic infection of lymph glands. To influence 
such a condition favorably and promptly, so far has proved impossible 
by means of known therapeutic measures. Vaccine therapy and particu- 
larly all purely local methods of treatment have failed. Only the so- 
called fresh-vaccine, which some time ago was proposed by me, yields 
better and readier results. But even with this vaccine weeks and 
months are required for the cure of chronic cases and in that space of 
time, of course, a chronic process might also heal spontaneously. "We 
certainly must give preference to a method which immediately after its 
application, right under our eyes within a few days, effects the cure of a 
disease which has existed for years, and especially so if no untowards 
by-effects can be noticed. 

This new method is applied in the following manner: From the pus 
of an acute gonorrhea, male or female, a pure culture is made on ascites- 
blood agar (half and half). This can be obtained after the first or sec- 
ond transfer. It is important for the therapeutic efficacy that the 
gonococci are isolated quickly and pass back into the human body after 
but 24 to 48 hours on the artificial medium. The longer they live on the 
culture medium, the more they lose their therapeutic efficiency. The 
germs, grown in this manner on ascites-blood agar in a long serpentine 
line, are washed off in 3 ccm. of sterile physiologic salt solution, hm 
harm is done if some of the agar is scraped off in the procedure. This 
suspension is taken up in a syringe and from one-half to one ccm. of it 
injected subcutaneously in the upper arm. With but one puncture two 
or three separated wheals can be produced. One culture tube as a rule 
will suffice for three patients. There are approximately 10 thousand 
millions of gonococci in one slanting agar lube so that between two and 
four milliards are contained in one hypodermic inject ion. Experience 
shows that the exact quantify is of minor importance as long as the 
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number of injected germs does not sink below one or rise above eight 
thousand millions. 

Within 24 hours a flaming red erythema develops at the point of 
injection surrounded by a doughy infiltration. The arm becomes pain- 
ful but without any swelling of regionary lymph glands. A lymphade- 
nitis or lymphangitis never develops. The erythema is associated with 
slight rise in temperature, only rarely reaching 38° C. Patient com- 
plains of headache, which can be prevented by preliminary administra- 
tion of some salicylic acid preparation. At the latest within 24 hours after 
the injection the erythema begins to fade, all clinical symptoms have in 
the meantime disappeared and the patient is able to resume the custom- 
ary work since the arm again can be freely used. The infiltration is 
resorbed gradually and may still be felt even after weeks. If agar was 
injected with the suspension often (otherwise but rarely), a small 
afebrile abscess is observed to develop from which gonococci can be 
obtained in pure culture. Similar injections can be made as well in the 
skin of the back. The treatment does not require detention of patient 
at home or hospital. 

Which of the chronic gonorrheal cases can be treated in this manner? 

1. An injection of live gonococci should be made only if patient for 
ihe past six or eight weeks (two menstrual terms) has not been treated 
in any manner, also not locally, because any type of treatment might 
change a chronic condition into an acute one, when the injection of live 
gonococci certainly would prove useless. 

2. For this same reason the time of menstruation is unsuitable for an 
injection because at this time a chronic inflammatory process occasion- 
ally is seen to flare up acutely. 

3. Women with active mucosal gonorrhea — e.g., in Bartholin gland 
or rectum, must not be treated in this manner. 

4. Excluded are furthermore patients who recently have passed 
through another acute infectious disease (influenza, diphtheria, etc.). 

In other words, only the truly chronic cases are suitable for this treat- 
ment. 

When is patient cured? 

It seems superfluous to follow the injection by often repeated examina- 
tions of cervical smears. Within the first few days after the injection 
gonococci will always be found in the cervical canal. In this location, 
like on any other open mucosal surface, gonococci obviously cannot be 
directly affected by the subcutaneous injection. They will continue their 
parasitic existence there until finally killed by the physiologic defense 
action of normal tissues. After the hypodermic injection first of all the 
germs within glands and body tissues will succumb to developing toxins. 
No new generations of gonococci will be formed. A few days later the 
diplococci usually cannot any longer be discovered in the cervix. But 
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if they still are found there they can now be easily destroyed by a single 
application of one of the customarily employed antiseptics. I hardly 
ever found it necessary to do this. 'With but one injection one might sec 
a complete cure effected in a case, observed and treated unsuccessfully 
often for years. In case of failure a second and even a third injection 
still may bring the desired cure but I rather incline to the belief that not 
too much can be expected if the first injection did not yield the expected 
prompt result. If in three successive menstrual intervals cervical 
smears are negative and if after local or general provocative measures 
gonococci fail to reappear, then it seems justifiable to ascribe their 
prompt disappearance to the injection. Cure, i.e., complete disappear- 
ance of all gonococci, usually is achieved within eight to fourteen days 
after the injection. If they are still found in the third week, the patient 
in my experience has almost invariably proved absolutely refractory to 
any form of treatment. 

Which chronic gonorrhea patients are found refractory to toxins pro- 
duced by the injection of live bacteria? 

It was striking that most of the failures were encountered in patients 
of a definite constitutional type. They all showed a tendency towards 
exudate formation and lymphatic swellings, had previously often suf- 
fered from colds and gland disturbances, are inclined towards adiposity, 
and seem to be characteristic representatives of the so-called lymphatic- 
exudative type. 

How can the prompt therapeutic effect be explained? 

The injected live gonococci, more or less promptly, perish within these 
most unsuitable surroundings. They do not find a chance to establish 
themselves or to multiply. The question remains open whether the sur- 
prisingly prompt recovery of the patient should be ascribed to the quan- 
tity or specificity of toxins produced by the death of the injected germs 
or must, be explained on Ihc basis of a greatly stimulated general defense 
mechanism of the entire body to account for this beneficial curative effect 
in regions of the body far distant from the site of injection. Possibly 
both these factors play a role. The failures in individuals of a peculiar 
constitutional type then might be due to their limited ability to react as 
compared with this same ability in representatives of a belter constitu- 
tion. 


1 reported my results with this treatment in 3022 at the Leipzig Head- 
ing of German Xaturalists and in 1026 before the Urologieal Society in 
Berlin. In the meantime more patients have been treated. Together with 
my associates we have made more than 300 injections without observing 
barm in a single instance. Personally I have treated 118 women suffering 
from chronic gonorrheal processes with the injection of live gonococci. 
Of tbc'-e, 68 were cured with a single inject ion and 5 others with two and 
three injections respectively. 


Considering only the 6 V women cured with one injection we 



PIERSON: FI11ROM YOMATA AND PREGNANCY 


333 


They all had been unsuccessfully treated in various ways, either with 
vaccines or locally. They all had proved to be affected by a rather stub- 
born infection. The shortest interval since acquisition of the infection 
in any of them was five months, the longest three and a half years. 
Three months should have passed since infection before an attempt, 
should be made with injection of live gonococci. Only so it null be cer- 
tain that the case is truly chronic, that the chances for spontaneous cure 
are rather limited. As already stated, in acute and subacute cases, in 
my belief, this new treatment will fail to yield noteworthy results. 

After this experience, gained in six years,- 1 conclude that (1) patients 
suffering from chronic gonorrhea sustain this treatment without the 
slightest ill effect; (2) a single injection of live gonococci might effect 
prompt cure of a chronic gonorrhea; (3) of 118 gonorrheal patients, 
unsuccessfully treated beforehand in various ways, 68 (approximately 
60 per cent) recovered after a single injection. 

These results justify more extensive employment and test also in cases, 
clearly chronic, even if not previously subjected to any other type of 
therapy. I feel certain that in this manner the chronic stage is made to 
disappear quicker and better than with the vaccine therapy and that the 
percentage of final cures of chronic cases is increased. My material 
includes only instances of failures with other measures. It is noteworthy 
that among my failures there are so many patients of the exudative- 
lymphatic type in whom the gonorrheal infection tends to assume the 
character of a latent lymph gland infection. 


FIBROMYOMATA AND PREGNANCY, A STUDY OF 250 CASES 
By Richard N. Pierson, M.D., New York City 

(From the Sloanc Hospital for Women.) 

C RAG1N and Ryder 1 reported the cases of fibromyomata and preg- 
nancy occurring among the first 20,000 patients admitted to the 
Sloanc Hospital for Women. This paper deals with the similar cases 
among the succeeding 30,836 admissions to the Sloane Hospital to 
January, 1925. It completes a study of the Sloane series of fibromyo- 
mata in over 50,000 consecutive pregnancies. 

A statistical study has been made of the many facts found in the 
clinical records bearing upon the relations of fibromyomata to preg- 
nancy, labor and the puerperium. The following topics have been 
selected for discussion-. (1) the incidence of fibromyomata noted dur- 
ing pregnancy: (2) spontaneous abortion and premature labor; (3) 
the effect of fibromyomata upon the course of pregnancy and labor; 
(4) pelvic fibromyomata; treatment and sequelae for mother and 
baby; (5) cases in which operative interference during pregnancy, 
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Table I. Comparison op Incidence of Certain Obstetric Abnormalities in 
Cases With Fibromyomata With 8317 Unselected Consecutive Cases 



ABORTION 

PREMATURE 

LABOR 

DRY 

LABOR 

UTERINE 

INERTIA 

PROLONGED 

LABOR 

MEDIUM 

PORCEPS 

HIGH 

FORCEPS 

Fibromyomata 

24.1% 

39 of 

191 

44.5% 
45 of 
101 

34.6% 

35 of 
101 

16.8% 

17 Of 

101 

16.8% 

17 of 
101 

2.9% 

3 Of 
101 

Unselected Cases 

14% 

7.5% 

1% 

1% 

7.5% 

0.6% 


labor or tbe puerperium was thought necessary because of the fibro- 
myomata themselves; (6) maternal mortality; (7) fetal mortality. 

Observations on the behavior of the fibromyomata of these patients 
after pregnancy, and in subsequent pregnancies will be reported at 
another time. 

1. THE INCIDENCE OF FIBROMYOMATA DURING PREGNANCY 

In this series of 30,836 pregnant women, fibromyomata were noted 
in 250 or 0.8 per cent. Cragin and Ryder reported 0.45 per cent (89 
of 20,000) and Pinard 2 0.6 per cent (84 of 13,915). 

Fifty-nine of the 250 women had fibromyomata so situated and so 
small that they could not be held to have any clinical significance. 
Many of these, indeed, were only diagnosticated on inspection of the 
uterus at laparotomy. These cases will not be mentioned further. 
The 250 cases are thus reduced to 191, giving an incidence of 0.6 per 
cent of clinically important fibromyomata. 

The tumors were classified on the usual basis of their position as 
pedunculated, subperitoneal, intramural, intraligamentous, submucous 
or pelvic. Most of the cases represented combinations of two or more 
of these varieties so that classification became complicated and con- 
clusions difficult. The pelvic tumors alone seemed to justify their 
separate grouping from the standpoint of useful clinical deductions. 
They will be described below. 

2. SPONTANEOUS ABORTION AND PREMATURE LABOR 

Abortion is defined as the discharge of the fetus before the period of 
viability. Premature labor is defined as labor occurring between the 
thirtieth and thirty-eighth week of gestation. 

Only two of the 250 cases observed at Sloane aborted spontaneously 
in the first trimester. In consideration, however, of the uncertainty 
of all the facts relative to the incidence of abortion in this period, no 
conclusion seems justified. A striking situation, however, becomes 
apparent when abortion after the third month and premature labor arc 
studied. In this period, 20 women aborted spontaneously, and 39 
additional patients fell into spontaneous premature labor. Thus 39. 
or 24.3 per eent, of the 193 women either aborted or bad premature 
labor. The jVtal mortality of the'./* eases was 78.7 per cent. 
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Table I — Cont'd 


BREECH 

DELIVERY 

MAURICEAU 

INTERNAL 

rODALIC 

VERSION 

HEMORRHAGE 

PETAL 

MORTALITY 
AFTER 3 MOS. 

MATERNAL 

MORTALITT 

18.8% 

8.9% 

33.0% 

32.1% 

3.6% 

Fibromyomata 19 of 

9 of 

58 of 

62 of 

7 Of 

101 

101 

191 

193 

191 

Unselccted Cases 6% 

2% 

4% 

6.6% 

0.9% 


Tlie tumors themselves were considered to he the actual clinical 
cause of 16 of these abortions and of 14 of the premature labors. This 
gives an incidence of abortion and premature labor due to the fibro- 
myomata of 16 per cent (31 out of 191). 

Similar findings are reported bj' other writers. Pinard found 15 
per cent (13 of 84), Ijobenstine 3 found 15 per cent (100 cases), while 
Cragin and Ryder reported a 24 per cent (22 of 89) incidence of spon- 
taneous abortion or premature labor in eases of fibromyomata com- 
plicating pregnancy. 

These facts establish clearly the high incidence of spontaneous abor- 
tion and premature labor. Fibromyomata must, therefore, be ranked 
clinically with the toxemias of pregnancy, syphilis, and abnonnal con- 
ditions of the cervix, as one of the most impoi’tant conditions causing 
abortion and premature labor. The question arises whether or not 
these accidents can be prevented to any impoi’tant degree. They can 
if obstetricians become aware of their danger and if they will safe- 
guard their patients by very frequent antepartum observations to de- 
tect the first signs of abnormal irritability of the uterus. In addition 
they must take extraordinary pains to instruct their patients as to 
the causes and prevention of abortion and premature labor. 

3. THE EFFECT OF FIBROMYOMATA UPON T HE COURSE OF 
PREGNANCY AND LABOR 

The tradition is established that fibromyomata are relatively harm- 
less. Thus Cragin said that, “Although the association of fibromyo- 
mata and pregnancy is relatively a frequent one, disturbance by them 
of the normal course of labor is unusual.” This attitude is probably 
founded upon the repeated observation that relatively few fibro- 
myomata cause obstruction to the presenting part. While this is true, 
there are repeated observations in the literature that show that the 
incidence of many other important complications of pregnancy, labor, 
and the pucrperium is increased by the presence of these tumors. 
That such is the fact is shown in Table I. 

This markedly increased incidence of serious abnormalities in the 
cases of fibromyomata forces the conclusion that the traditional lack 
of respect for them as a clinical danger is unwarranted. 
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4. TREATMENT AND SEQUELAE OF PELVIC FIBROMYOMATA FOR 

MOTHER AND BABY 

Pelvic fibromyomata are defined for this paper as those which 
were described in the clinical records as “pelvic” or “in the lower 
uterine segment.” 

The incidence of pelvic fibromyomata was 15 per cent (30 of 191). 
Cragin and Ryder reported 12.3 per cent (11 of 98). Of their cases 
two were delivered vaginally after pushing the tumor out of the 
pelvis. The remaining nine had the following operations: hysterec- 
tomy 4, myomectomy 2, cesarean section 1, cesarean section and hys- 
terectomy 1, craniotomy 1. Thus 81.8 per cent of their cases required 
major operative interference. 

In the present series of 30 cases, operative interference was neces- 
sary in 22, or 73.3 per cent. The following operations were done: 
cesarean and hysterectomy at term 11, cesarean and myomectomy at 
term 6, cesarean alone 1, hysterectomy at six months 2, vaginal myo- 
mectomy at term 1, abdominal myomectomy at two months 1. Sixteen 
of the 30 cases of pelvic fibroyomata were given a trial labor. Eight 
of these cases were delivered through the vagina. The remainder re- 
quired cesarean section. The maternal mortality was 3.33 per cent ; 
the fetal mortality was 30 per cent. 

One of these patients was delivered vaginally after pushing an ob- 
structing tumor out of the pelvis. In her next pregnancy cesarean 
section was necessary after a twenty-four hour trial labor. 

5. OPERATIVE INTERFERENCE DURING PREGNANCY, LABOR, OR THE 
PUERPERTUM, WHOSE CHIEF INDICATION WAS THE FIBROMYOMATA 

Major operative procedures were undertaken because of the fibro- 
myomata in 42, or 21.4 per cent of the 193 cases. The following oper- 
ations were done: therapeutic abortion 1, hysterectomy before via- 
bility 6, vaginal myomectomy 3, abdominal myomectomy 4, induction 
of labor with bag followed by cesarean and myomectomy 3, cesarean 
and myomectomy 8, cesarean and hysterectomy 39, postpartum hys- 
terectomy 2. 

The maternal mortality was 3.5 per cent; the fetal mortality l.t 
per cent. In addition, the following 48 obstetric operations were 
done: 9 versions. 20 breech deliveries, 3 high forceps and 16 medium 
forceps. This gives a total incidence for operative interference of 46. :> 
per cent. 

L<>t*-nsiini', reporting .°T> cn«e« at or near term, found major operative interference 
litu-eo'-nry t-iv limes h^forr or during labor, and eight time* during the puerporinm. 
This give-, r-n incidence of interference of 10 . i per rent. Tit addition tie reported 
!.' vaginal operative deliverin'-, that hi* total incidence of operative interferes v 
v.r.t TH.l p* r rent. 
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Pinard reported 35.7 per cent of 84 eases requiring intervention, four times 
during pregnancy and 24 times during labor. 

Lockyer 1 summarized Scipiades’ paper based upon 67 cases. Scipiades found that 
operation became imperative in from 30 to 33 per cent of the cases. Lockyer him- 
self reported 23 cases in which operation was necessary in 19 cases or 82.6 
per cent. 

It seems possible to conclude from these combined observations, 
covering a large series of eases, that major operative interference be- 
comes necessary in about 20 per cent of the cases. Vaginal operative 
interference becomes necessary in roughly another 20 per cent of the 



Kip. 1. — Hysterectomy at six months, during: labor for incarcerated retroverted uterus 

with large flbromyoma in fundus. 

cases. With these facts established it is impossible to agree with the 
conclusion so often expressed in the literature that fibromyomata 
rarely cause trouble or require special treatment. 

The following cases are typical of this group : 

Cask 1. — The patient had been in labor two days. Ineffectual efforts were made 
with forceps to extract what was believed to be the baby’s head. A consultant 
recognized the nature of the difficulty and brought the patient 60 miles to New York. 
At operation a very large fibromvoma was found occupying the entire fundus of the 
uterus which was incarcerated in the pelvis. There was anterior sacculation of the 
uterus to accommodate the six and one-half months’ fetus. Hysterotomy and 
hysterectomy were done. The patient made a good recovery save for a phlebitis 

(Fig. L) 
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Case 2. — A twenty-four year old primigravida showed at term a large fibromyomu 
attached to the left anterior lower uterine segment. No symptoms from tho tumor 
were described. Elective cesarean section and hysterectomy were done. The patient 
had a temperature of 105° for three days and thereafter convalesced normally. 
This case illustrates the anterior attachment of a pelvic tumor. The relatively 
narrow pedicle, the normal condition of the rest of tho uterus, and the youth of the 
patient, suggest that myomectomy might have been attempted. (Fig. 2.) 

Case 3. — The patient complained at five months of pain in lower abdomen, legs 
and back. The pain was intermittent, knife like, disabling, preventing sleep. 
Hysterectomy was done because the pain was not sufficiently relieved by rest in 
bed. Convalescence was uncomplicated. This case illustrates the type in which very 
large tumors require hysterectomy before viability because of severe pain unre- 
lieved by rest in bed. 



Klg. 2. — Hysterectomy for large obstructing flbromyoma attached anteriorly to lower 

uterine segment. 

Cask 4. — The patient complained at four and one-half months of severe left upper 
abdominal pain with distention and vomiting. A large, tender flbromyoma was 
found attached to the left horn of the uterus. She was kept in bed in the hospital 
for the remaining twelve weeks of her pregnancy. Pain and distention recurred 
frequently but were relieved by sedatives, poultices and colon irrigations. r ibe hemo- 
globin dropped from 75 per cent to 44 per cent without external bleeding. Cesarean 
section followed by hysterectomy and appendectomy were done at term. The tumors 
were subperitoneal, intramural and intraligamentous. That in the left broad liga- 
ment measured 12 by 9 by 8, showed necrosis and peritoneal inflammatory reaction. 
The appendix was firmly adherent to the anterior aspect of the uterus. Convalescence 
Ksi uncomplicated for mother and child. Thi« case shows that patients with marked 
symptoms can se.metimc* be carried to arm with a good result for mother and 
tr.by if they arc kept jn l.ed and treated symptomatically. 
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Case 5. — A thirty-four year old primigravida, at three and one-half months, 
showed a laTge fibromyoma extending two inches above the umbilicus. There were 
no subjective symptoms. Her hemoglobin, however, was 37 per cent, BBC 3,500,000. 
The anemia may have been caused by badly infected teeth. These were extracted. 
With rest in bed, Blaud’s Pills, and a transfusion, the red blood cells rose to 
4,400,000 and hemoglobin to 52 per cent. Despite this improvement and the patient’s 
desire for a baby, even at great inconvenience, hysterectomy was done. The belief 
was that the very large tumor would cause abortion anyway. Convalescence 
was uncomplicated. 

This case is one in which difference of opinion may exist as to treatment. Many 
would agree that this woman .should have been given her chance to carry to 
viability or term. (Pig. 3.) 

Case C. — A forty-two year old primigravida at term showed multiple, large fibro- 
myomata without symptoms. Elective cesarean and hysterectomy -were done. A 
large, spongelike, degenerated fibromyoma was found attached by a pedicle to the 



Fie. 2. — Hysterectomy at three and one half months, no compelling symptoms. 

Indication, large size of tumor. 

left horn of the uterus. Convalescence was uncomplicated. This case shows that 
complete degeneration of a pedieled fibromyoma may occur without causing urgent 
symptoms. (Pig. 4.) 

Case 7. — A thirty-one year old primigravida was found to have a small fibro- 
myoma when first examined for sterility. Pregnane} - followed. Threatened abortion 
with slight bleeding occurred at the third month and threatened premature labor, 
with bleeding, at the seventh and throughout the eighth month. At term there 
was marked albuminuria and anemia : Hgb. 35 per cent, BBC 2,300,000. Two trans- 
fusions were given. Labor was spontaneous and normal. The baby weighed seven 
pounds. There was marked abdominal pain and unusually severe after pains post- 
partum. On the fifth day, the lochia Iwcoinc foul and the uterine cramps worse. 
A large necrotic fibromyoma 12 cm. in diameter was removed from the vagina on 
the seventh day. Convalescence was normal thereafter. This case illustrates the 
sloughing and expulsion of a submucous fibromyoma in the puerperium. 
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Case 8. — A thirty-six year old primigravida aborted spontaneously at five months. 
The placenta could not be expressed and attempts to remove it manually or with 
instruments failed because of a large fibroid in the lower uterine segment which pre- 
vented access to the uterine cavity. The cervix and vagina were packed with gauze. 
Twelve hours later the placenta was still retained so that hysterectomy was done. 
Examination of the uterus showed the placenta not adherent but held in the uterine 
cavity by a tumor blocking its exit. There was postoperative shock and a febrile 
course for twelve days, followed by recovery. Judgment of this case is difficult. It 
is hard to believe, since a five months’ fetus had passed that the placenta could not 
have been removed. Yet two experienced operators were unsuccessful. 

Case 9. — A twenty-nine year old primigravida started to abort spontaneously at 
six months. A large fibromyoma was recognized in the lower uterine segment 
anteriorly. Uterine contractions were irregular and ineffectual. There was per- 
sistent, moderate bleeding from the uterus. A marginal placenta previa was 



Hlg. I. — Complete degeneration of pedlclcd fibromyoma without marked symptoms. 

Hysterectomy at term. 

recognized. A bag was placed in the cervix. When it came through, cord prolapsed, 
a version and extraction of a 30 cm. dead fetus was done. I he uterus and vagina 
were packed with iodoform gauze. The patient ran a moderate febrile course with 
a fast pulse, moderate abdominal distention and tenderness over the uterus, Ihe'-c 
symptoms were interpreted as indicative of infection in the tumor, llystereetoni.v 
and bilateral salpingo-oophorectoinv were done on the seventh day. There was a 
small nb c ce*s involving the right tube and ovary, to vvliieh the appendix vwis 
adherent. There were signs of a pelvic peritonitis. The patient recovered from 
sever o shock after twelve hours and made an uneventful recovery. The pathologist 
reported an arute inflammation of premature placenta, endometritis, right salpingitis, 
and peritonitis. Section of the tumor showed varying degrees of degeneration but 
no inflammation. 

The qw-dion brought up by fhi“ ease i* whether or not the prw nee „f fibre 
myomata in infected puerperal uteri justifies reetoinv. The treatment of poor- 

jeT.-ti uterine infection in genera! by hy“terei t"rny I, a* no standing. The pathology 
r> t> i rtf d in this suggest* little reason for so radical a dep'irture from the 
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accepted teaching. Yet the patient after a critical twelve hours recovered splendidly, 
more quickly than would have been expected with conservative treatment. 

Consideration of these cases suggests the question -whether or not 
interference was always justified. Many would agree that the five 
myomectomies during pregnancy were ill advised. Even if allowed 
to go to term, however, it is probable that four of those cases would 
have required major operative interference. The necessity of two 
of the hysterectomies before viability, in cases without compelling 
symptoms of pain, bleeding or pressure, could be questioned, for 
opinion is strong in the literature that conseiwatism should be prac- 
ticed. No operation is justified by the fear of symptoms or compli- 
cations which may arise but only by urgent ones that actually have 
appeared. 

6. MATERNAL MORTALITY 

Eight of the 250 women (3.2 per cent) died. Necropsy showed that 
one of these women died of an acute bronchopneumonia following a 
normal labor and delivery. There is, therefore, a mortality due to 
obstetric causes of seven of 250 (2.08 per cent). Cragin and Ryder 
reported a gross maternal mortality of 3.3 per cent (89 cases) ; Pinard 
3.6 per cent, Lobenstine 4 per cent (100). 

The clinical histories of the fatal cases follow : 

Case 1. — Tho patient showed at term, before labor, an obstructing fibroid. A 
large necrotic fibroid was removed per vaginnm, the colpotomy wound being packed 
with iodoform gauze. Membranes ruptured spontaneously three days later. A nine 
hour labor with frank breech delivery of a stillborn fetus followed. The patient 
died of pelvic and general peritonitis. 

At the present day vaginal myomectomy would not bo done and spontaneous trial 
labor would be permitted to determine whether or not the pelvic tumor would with- 
draw or could be pushed out of the pelvis. Failing to dispose of the obstructing 
tumor, abdominal cesarean section would bo done followed by myomectomy or 
hysterectomy. 

Case 2. — A thirty-six year old primigravida fell into spontaneous labor at term. 
She had a forty-six-hour labor, twenty-six hours with ruptured membranes. A bag 
was placed in the cervix to combat inertia and favor dilatation. Finally, cesarean 
section without myomectomy or hysterectomy was done. The indication given was 
“large child, fiat pelvis, It. O. P., head high, no advance.” The operator described 
the uterus as * ' studded with very many larger and smaller fibroid nodules, the largest, 
size of walnut — but uterus contracted well and there was little bleeding.” The 
nine pound baby lived. The mother died of uterine sepsis and general peritonitis. 
Tho excessively prolonged labor and the uso of the bag were not justified. An 
examination under anesthesia early in labor might have permitted the recognition 
of the fibromvomata and made more clear the other indications for cesarean. Most 
important of ail, it is clear that a hysterectomy should have been done in view 
of the prolonged labor with vaginal interference, the pathology of the uterus, and 
the patient’s age. 

Case 2 represents a very important, though relatively uncommon, type; namely, 
that in which there are very numerous small fibromvomata throughout the uterus 
whose presence is not usually recognized until cesarean section is done. The follow- 
ing case history is a similar one which shows, in the good result for mother and 
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baby, the wisdom of a more radical point of view in the treatment of such eases. 
A thirty-seven year old multipara had had one full term successful delivery by 
high forceps. ' In the present pregnancy she had moderate abdominal pain and 
bleeding from the uterus iu the last month. At term, fibromyomnta were not 
recognized, but the uterus was hard, the position a breech and difficult to male 
out. Because of these facts, the patient’s age and obstetric history and the feel- 
ing that the uterus was abnormal, cesarean section and hysterectomy were done. 
The uterus was found to be studded throughout with small fibroniyomata. 

Case 3 was practically the same as Case 2. Cesarean section without hysterectomy 
was done after a prolonged labor with marked dystocia and vaginal interference. 
The patient died of uterine sepsis and peritonitis. 

Case 4. — A thirty-nine year old patient was delivered by low forceps after a 
fifteen hour labor. Large intramural fibroniyomata were noted. An adherent 
placenta was removed manually. No undue hemorrhage was noted during or soon 
after delivery. The uterus was packed several hours later, however, for persistent 
bleeding. The patient succumbed to hemorrhage and shock in six hours. This case 
shows the necessity of the most careful conduct, of the third stage of labor and 
early postpartum period. In some cases prophylactic tamponade of the uterus and 
vagina is indicated. 

Case, 5. — A twenty-eight year old negress, gravida 2, showed a pedicled fibro- 
myoma (1G by 15 by 10 cm.) attached to the six months’ pregnant uterus just below 
the round ligament. The pedicle was 4 cm. long and 2 cm. wide. The tumor Jind 
given no symptoms, but had grown rapidly in one month’s time, according to the 
patient, from the size of an egg at the level of the navel to extend almost to the 
ensiform. At laparotomy, omentum was found adherent to the fibromyoma. There 
was profuse bleeding from the uterine wound, but this was controlled by suture. 
Signs of increasing intestinal obstruction followed operation, and there was disrup- 
tion of the abdominal wound on the fifth day after operation. The intestines were 
replaced in the peritoneal cavity and the wound closed, but the patient died the 
next day. This case with its large, rapidly growing fibromyoma attached to the 
uterus by a narrow pedicle is one in which myomectomy is to be considered. Tel 
this patient presented no imperative indication (bleeding, pain or pressure) for 
operation. Myomectomy was done because of the fear of what the tumor might 
do, not because it was actually causing important symptoms. The literature shows 
the concensus of opinion to be that myomectomy is ill advised during pregnancy, 
giving bad results for mother and baby. Loekver quotes Troell who reported 15" 
conservative myomectomies (100 for various symptoms, in 57 no symptoms stated) 
during pregnancy. The fetal mortality was 23.9 per cent and maternal mortality 
was 3.9 per cent. The average fetal mortality in women with myomata is given by 
Troell as about 20 per cent and his comment is that by putting the mother to the 
danger of this operation we gain nothing in the interest of the child. In the present 
series, five myomectomies were done during pregnancy with the death of two 
mothers and all but one of the fetuses. 

Case G, — A twenty-one year old primigravida bad bad a myomectomy for fibre 
myomata two years before the present pregnancy. Cesarean section was done •'<* 
term after a few first .stage uterine contractions. The operator gave his indication as 
follows; ‘'Previous operation had split uterus in anterior wall to remove fibroid 
polyp from interior. After consultation it was decided that ec®arean v.as indicated 
because of danger of rupture of previous scars,” The surgeon found at operation 
‘■a d'-nse sheet of adhesions covering entire anterior wall of uterus and both ttiLs 
and marb ” There w a* considerable bb-i ding after removal of placenta and 
membrane.. The uterus w;t“ packed with iodoform gaur** and pitnitrin gh<n, It 
contracted fairly wrll. Hysterectomy wa» not (bine boentisc of anticipated diflictiih 
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from the extensive adhesions. The patient took her anesthetic badly throughout. 
The adhesions were left alone. The uterus was restored to the abdominal cavity 
with great difficulty. A single small fibromyoma was enucleated from the uterine 
wound. The eight pound baby survived. The mother died of shock and hemorrhage 
five hours later. 

The one small surviving fibromyoma in the uterus had nothing to do with the 
clinical disaster. It serves, however, to bring up for discussion the treatment of 
these most troublesome cases; namely, those in which the uterus has been subjected 
to multiple incisions for fibromyoinata and in which, consequently, there is feared 
during subsequent labor the dangers to mother and child of uterine inertia on the 
one hand and rupture of the uterus on the other. There are no cases on record at 
the Sloane of the latter complication. Moreover, the researches of Williams® and 
Gamble/- on uterine wound healing after cesarean section, and those of Wilson? on 
the incidence of rupture of the uterus in labor subsequent to cesarean section, sug- 
gest that the danger of rupture of the uterus during labor is not great after 
myomectomy. 

The Sloane cases of pregnancy after myomectomy are not available for this report. 
It is our impression, however, that the incidence of dystocia from uterine inertia is 
considerable. The danger in such instances is of course greater for the child than 
for the mother. The clinical history .just detailed shows the danger to the mother 
of cesarean section. There is probably an increased morbidity and mortality in such 
cases due to the extensive peritoneal adhesions which arc often present and prevent 
contraction of the uterus and allow hemorrhage. 

No precise conclusions are possible from these observations. It is our opinion, 
however, that, a conservative policy should be followed in such cases and that 
cesarean section should not be done unless there are indications in addition to that 
of the former myomectomy. 

The other two maternal deaths were attributed in one case to acute broncho- 
pneumonia, and in the other to hemorrhage from a cervix badly lacerated from a 
precipitate delivery. 

7. FETAI. MORTALITY 

The gross 1 etui mortality in ]91 pregnancies with fibroniyomata was 
35.0 per cent (04 of 193). Cragin and Ryder reported 34.8 per cent, 
Pinard 32.6 per cent, and Jjobcnstine 21 per cent. Yet textbooks do 
not emphasize fetal prognosis or mortality in tlieir discussion of 
fibroniyomata and pregnancy. As stated before, they give the impres- 
sion repeatedly that fibroniyomata are relatively harmless. IIow dif- 
ferently an internist or surgeon would react to the conduct of a 
clinical problem in which there was a mortality of 35 per cent ! 

Study ot the records showed that the fibromyoinata were probably 
clinically responsible for 40 (60.20 per cent) of the 64 fetal deaths. 
This gives a corrected fetal mortality due to the fibromyoinata them- 
selves of 20.7 per cent. The chief cause of this fetal mortality was 
prematurity (37 of the 40 babies lost, because of the disturbing fibro- 
niyomata, wore premature). . 

No further facts are necessary to indicate the wisdom of giving to 
the. parents n guarded prognosis for the baby in all eases of pregnancy 
and fibromyoinata. The obstetrician, on bis part, must, exert everv 
effort to carry these patients to term thereby reducing to an impor- 
tant degree the fetal mortality from prematurity. 
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SUMMARY AND CONCLUSIONS 

1. Tlie incidence of clinically important fibromyomata, 191 in 30,836 
consecutive pregnancies, was 0.6 per cent, of which 15 per cent were 
in the pelvis. 

2. Spontaneous abortion or premature labor occurred in 24.1 per 
cent of the cases. 

3. The incidence of important obstetric abnormalities and complica- 
tions is markedly increased by fibromyomata. 

4. Major operative interference was necessary because of the fibro- 
myomata in 21.4 per cent of the 191 cases (42 of 191). It was neces- 
sary in 73 per cent of the 30 pelvic cases. 

5. The gross maternal mortality was 3.2 per cent (8 of 250). The 
mortality due to obstetric causes was 2.08 per cent. 

6. The gross fetal mortality was 35.6 per cent (64 of 193). The 
mortality for cases in which the fibromyomata were probably 
responsible was 20.7 per cent. Prematurity was the chief cause of 
fetal death. 

7. The literature does not sufficiently emphasize the danger of 
fibromyomata to mother and baby, particularly to the latter. 

8. During pregnancy special effort should be made to prevent abor- 
tion and premature labor. Interference is indicated only by the ap- 
pearance of severe symptoms of pain, bleeding, or pressure, which do 
not yield to treatment. At term a test of labor is often desirable. 

During labor if obstruction from the tumor persists, or other varie- 
ties of dystocia are marked, cesarean section should be done with 
myomectomy or hysterectomy, according to the indications. The 
third stage of labor requires particular attention to prevent hemor- 
rhage from a poorly contracting uterus. 

In the puerperium, fibromyomata may undergo degeneration and 
necrosis. They may slough into the uterine cavity and become in- 
fected. "Where signs and symptoms point to the tumor itself as being 
primarily affected radical surgery is indicated. Where, however, the 
tumors are simply included in a general morbid process (such as an 
acute uterine infection), radical interference is not so clearly indicated, 
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PERIODICITY OP SEX DESIRE 

PART II. MARRIED WOMEN 

By Kathakixe Bemext Davis, Pii.D., New York, N. Y. 

AT THE end of our paper on “Periodicity of Sex Desire” 1 based 
ii on tlie replies of 1000 unmarried college graduates to a question- 
naire on the sex life of normal women, we referred to the fact that 
our material on the same topic gathered from the questionnaire to 
married women was not as full nor in some ways as satisfactory as 
that received from the unmarried. This is due in part at least to the 
form and arrangement of the questionnaire itself. That for unmar- 
ried women is divided into sections on a basis of subject matter, while 
that for married women is on a basis of age and status. 

In both, Section I deals with General Information designed to give 
us not only certain definite details of age, education, occupation, etc., 
but to orient us as to the type of woman replying. 

In the unmarried women’s questionnaire, Section II deals with Sex 
Information and Sex Instruction; Section III with Sex Peeling and 
Sex Experience; Section IV with Sex Problems; and Section Y with 
Opinions. 

In the married women’s questionnaire, Section II deals with child- 
hood to fourteen years; Section III, fourteen years to marriage; Sec- 
tion IY, marriage; and Section Y with women who have passed the 
menopause. 

In the unmarried women’s questionnaire the questions concerning 
sex desire and its relation to the menstrual period naturally come un- 
der Section ni, Sex Peeling, while in the married women’s question- 
naire they were placed under the section dealing with experiences 
from fourteen years iip to marriage. Unfortunately no questions re- 
lating to this particular point were placed in the section dealing with 
marriage and only in a few instances did the women in their replies 
state in what way if any their feelings were changed by marriage. 

It seems quite possible that marital experiences may have blunted 
the memories of what went before and that this may account at least 
partially for the much smaller number who report that they recog- 
nized periodicity of desire. 

The questions concerning periodicity of sex desire and its relation 
to the menstrual period, as they appeared in the questionnaire for 
married women are as follows: 

Section III. Fourteen years to marriage 

1. Did von experience any strong sex feelings or desires during girlhood? 
(From age fourteen to marriage: e.g., excitation of organs; craving for 
self-induced sex pleasure; sex intercourse with a man.) If so, describe their 
nature. 


’Am. Jocr- Oust, and Gtntc., December. 152C, Vol. xii, Xo. 6, p. S2-J. 
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2. Did these desires (if any) arise at more or less regular periods? If so: 

(a) How many such marked periods of desire did you have in the time l>e- 
tween menstruations (monthly sickness)? 

(b) What relation, in time, did they have to your menstrual period (during; 
before; after; how long before or after)? 

(c) If you had more than one sueli wave of desire between menstruations, 
were they of equal or different intensity and duration? How far apart 
were they? How long did they continue? 

(d) Were these periods of desire (if any) strong enough to produce tempta- 
tion to sex indulgence? 

To diminish resistance to temptation? 

Table I answers the first question. 

Table I. Sex Peeling During Girlhood 


SECTION III. 1. 

Entire question unanswered 43 

"Do not remember” 0 49 

Deny any sex feeling or desire during girlhood -182 

Admit sex feeling or desire before marriage 309 

Total '1000 

NATURE OF FEELING 

Unanswered . 19 

Spontaneous excitation of organs 193 

Craving for self-indulged sex pleasure 128 

^Craving for sex-intercourse with a man 01 

All three 9 

Desire for brutal handling 2 

Desire for love-making 3 

3902 


J Onl.v after engagement - -- -- -- -- -- -- -- -- 21 
: OC these 46 mention two of the three desires. 

It will be noted that 369 recall such feelings. The answers of this 
group to question 2 are shown in Table II. 


Table II 

Have observed sex feeling during girlhood 309 

Have observed regular periodicity 120 

Have observed irregular periodicity 4fi 

Have observed no periodicity 170 

Unanswered - — 22 


309 

It will be noted that only 126 of the 369 observed regular period- 
icity, while 45 others observed a periodicity which did not occur every 
month. 

In answer to question 2(a), we have the results shown in Table JIT. 

Table HI. Number ok Periods or Desire Between Menstrual Periods 
.section m 2. (a) 

1 period — <; 9 

2 periods -- -- - 22 

One or two __ H* 

"One or more” . - - ... 1 

One to three _ — - — - — 1 

One to four 1 

Two or three 4 

Three •’ 

Three or four __ - - — - - - - - — - •* 

Five .... .. — ? 

"Several" ... - - • f ' 

Dailv . - ■* S'- 

P-’C, 
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Omitting for the moment the consideration of the relation of period- 
icity to the menstrual period, we observe that question 2 (e) of Section 
111 was quite generally ignored or misunderstood. So few of the 126 who 
observed periodicity attempted any reply that no comments are worth 
while. The answers to 2 (d) are shown as follows: 

Was desire strong enough to produce temptation to sex indulgence? 


Yes GG 

No 40 

Unanswered 20 

12G 


To diminish resistance to temptation? 


Yes 43 

No 10 

Unanswered _ — G4 


12G 


Following the order of presentation adopted in Paid. 1 of this paper, 
we will consider next the relation of periodicity of desire to the men- 
strual period and the relative frequency with which “before,” “dur- 
ing,” “after” or “midway” is mentioned. Table IV presents this 
relation in the 126 eases which recognize definite periodicity. 

It will be observed from the totals that the difference in percent- 
ages between those who say “before” and those who say “after” is 
negligible. This is not. the case with the unmarried group where it is 
shown in Part I that the ratio is as 4 to 3. 

In addition to the 126 women who observed regular periodicity, 45 
others had noted a periodicity which occurred at “less regular inter- 
vals,” that is, not every month. 

The relation of these desires to the menstrual period is shown in 
Table V. 

The numbers in this group are too small for mathematic treatment. 
It is interesting, however, to note that while there is little difference 
in the proportions of those who say “before” and “after,” as is the 
case with the group shown in Table IV, the percentage of those who 
mention “during” is ven' considerably higher. What, if anything, 
is the significance of this it is impossible to say. 

From the group of 126 observing relative periodicity, we have 
selected 76 cases which place the date of the periods of desire so def- 
initely that it is possible to chart them. The method is that used in 
Part I, Unmarried Women. 

The circle. Chart 1, divided into 28 segments, represents the lunar 
month. Four days are taken for the menstrual period, and the week 
preceding and the week following are indicated. We have arbitrarily 
assumed the menstrual cycle to be twenty-eight days and the average 
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Table Y. Relation of Desire to Menstrual Period of Those Who J)o Not 

Recognize Monthly Periodicity 


BEFORE 

DURING 

AFTER 

MIDWAY 

COMMENTS 

11 (1) 

(21 

5(3) (4) 

9 


(1) Two comment on dreams. 






(2) One person tries to lessen 






feeling by working late. 

1 

or 

1 



(3) One “feels verv languid 

1 

and 

1 



and eager for spooning at 






this time.” 

4 (.1) 


or 

4 


(4) One comments on dav- 






dreams. 

5 


and 

5 


(5) One says: “am casilv 



5 and 

5 


thrilled bv men. “ 



1 

and 

1 


3 

and 

3 and 

3 



25 


1G 

2G 

1 

Total 08 

30.7% 


23.5% 

38.2% 

1.5% 




Chart I. Frequency of ><ex ile.ilre. Fifty-six oasis with on*- jmtIwI of dewire monthly. 

menstrual period to be tour days. Work under way by a number o) 
investigators may show that neither assumption is exart. For 1 lie 
presentation of our data it serves well enough. 

Chart I presents 5(5 eases of one period of desire monthly. The fdi 
circles represent the dates in relation to the menstrual period. If a 
statement reads, “one or two days before,’' the eirch* is piaeed on 
the line between the dates. When a statement reads, “six days be- 
fore.” the eireh* is piaeed in the sixth segment, prreeding the one 
marked one. Where a statement reads, “beginning in the menstrual 
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period and continuing into the day following.” two circles connected 
by n line indicate this condition. 

'it will l>e noted that as in the case of the unmarried womeu, the 
very large proportion of dates given fall within a period included m 
the week before the menstrual period, the period itself and the t.no 

days following it. 

Chart II presents twenty eases where two definite periods are named. 
The black circles are numbered ; for example, there will be two black 
circles bearing the figure 1. These are the two dates given by the 
first member of Ibis group. 



As in Chart 1, the bulk of the circles occur within a limit of eighteen 
days, only 3 eases being dated outside this limit. Chart. Ill shows the 

combined groups. 

Only 7 circles, or 7.3 per cent of the entire number, fall outside the 
eighteen days referred to above. 

Chart IV is a combination of Charts 1IT in Parts I and II of this 


study. 

It represents the data presented on the two charts from the JlO 
unmarried and the 7(5 married women, with the addition of 14 cases 
not included in the remainder of the study, thus bringing the total 
eases considered up to two hundred. Of the 14 eases added, 4 were 
married and 10 unmarried women. The white circles represent- the 
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126 cases with one period of desire and the black circles the 74 cases 
with two periods. Thus there are 274 circles on the chart. Only 8 of 
the 126 white circles fall within the period from the seventh day 
after menstruation to the seventh day before. Twenty-one of the 
black circles representing one of the two periods of desire in the 74 
cases fall within the same limits. In no ease do two periods of desire 
for the same individual fall within this limit. About 60 per cent of 
the circles are found within the period of two days before to two 
days after menstruation ; 274 circles, or 5 per cent, are in the week 
preceding, and 86, or 31 per cent, are in the week following the period. 


° CASES WITH ONE PERIOD MONTHLY 
• CASES WITH TWO PERIODS MONTHLY 



Chart III. T'Yr quem-y of pf-x a. fo-vcnty-pix can < >u - 


The practical coincidence in women of the period of maximum de- 
sire with the period of maximum fertility is generally accepted. 
During the last ten or twelve years, there has been a good deal of 
work done on the most probable time for the occurrence of concep- 
tion. The subject has been approached from different directions, 
such as the studies of pregnancies resulting from isolated coitus by 
Siegel, Zangemeisfer, and others; ovulation in its relation to menstru- 
ation has been studied in abdominal operations by several surgeons 
such as Sehroeder, Huge and Praenlcel. Other investigators are at 
work on the same subject from other points of approach, notably, 
Frank, Papanicolaou and Jessie King. 
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I have been permitted to examine a collection of data on this sub- 
ject prepared by Dr. Robert L. Dieldnson. From this it would appear 
that while pregnancy may occur at any part of the menstrual cycle, 
it is most likely to occur in the week following the menstrual period. 
This coincides with the period of desire of second greatest frequency 
shown in Chart IV. Furthermore, the studies quoted above seem to 
show that in our group of 200 cases, the time of highest frequency 
of sex desire coincides with the period of least likelihood of concep- 
tion. 


° CASES WITH ONE PERIOD MONTHLY 
• CASES WITH TWO PERIODS MONTHLY 



Chart IV. Periodicity of sex desire. 200 cases. Combined chart — 110 unmarried 
and 7G married women — with the addition of II cases, 4 married and 10 unmarried 
not Included In the remainder of the study. 


CORRELATIONS AND COMPARISONS WITH THE UNMARRIED WOMEN’S GROUP 

As in Pari: I of this study (Unmarried Women), certain correlations 
have been made to discover in what ways, if any, this group of women 
who observe periodicity of desire differ from the total group. The 
same correlations have not all been made in Part II, inasmuch as the 
material available was not identical. For the sake of comparison, 
they have been made wherever possible.* 1 

*In Urnse correlations the subgroups Into which the 12G cns«s of rofrulnr per- 
iodicity mlpht be broken up civo too small numbers to be treated statistically. 
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L Age. — The average of tlie total group of married women is 38.3 
years. That of the group recognizing periodicity is 36.5 years. The dif- 
ference is too small to lie significant as was the case with the unmarried 
women where the figures were 37.4 years and 36.8 years respectively. 

2. First Remembrance of Sex Feelings. — The questionnaires for mar- 
ried and unmarried women were not identical. For the latter the 
questions were grouped topically. Those relating to sex feeling be- 
gan as follows : 


A. Sex Feeling. Section III. 

1. (a) Do you recall having had any sex feelings or impulses 
during childhood (up to beginning of menstruation)? 
Spontaneous (physiologic) excitation of organs; pleas- 
ure in handling organs ; desire for sex excitement ; sex 
day dreams; curiosity about sex affairs of parents or 
other adults; strong attraction for boys and men: any 
other? 

The questionnaire for married women was divided into age periods. 
Under Section B, Childhood to Fourteen Years, question 8 reads: 

8. Do you recall having had any sex feelings or impulses during 
childhood? (Up to about fourteen; pleasure in handling organs; 
excitation of organs; desire for sex excitement; sex day dreams; 
curiosity about sex affairs of parents or other adults; strong at- 
traction to boys or men.) 

There is a difference, it will be observed, in the time limit as men- 
struation does not occur in all cases at 14. 

"We find when we compare the numbers in the two groups of 1000 
each of married and unmarried women, that the number recalling sex 
feeling in childhood is almost identical, being 461 for the married and 
463 for the unmarried. 


Comparing the total group of married with the 126 who observe 
regular periodicity of desire in respect to sex feeling in childhood, we 
find 461 or 48.1 per cent (41 of the 1000 failing to answer this ques- 
tion) among the former and 00 or 78.6 per cent among the latter 
group. This difference of 30 per cent is certainly significant and 
corroborates the findings in the case of the unmarried. It seems to 
indicate that where sex feeling as a child was sufficiently strong to be 


remembered, there is greater likelihood of periodicity of sex desire 


strong enough to come into consciousness. 


3. Si s J’robfnns . — In the questionnaire for married women there 
were no questions which definitely united tor the statement of sex 
problems, and although some qualitative material is presented by those 
answering other questions, it does not lend itself to ‘-fatisfie treatment. 
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4. Education . — The "roup of unmarried women were all college grad- 
uates. In the group of married women 68.1 per cent were college 
women. 

In the group of 126 recognizing periodicity there were 82 women 
or 65 per cent, who were college graduates. The difference of 4 per 
ccnt is not significant. 

MASTURBATION ADMITTED 

MAERlLDJttQMLR 

TOTAL GROUP MW 

SPECIAL GROUP 

UNM ARRJ ED_W.OM.eN_ 

TOTAL GROUP 

SPECIAL GROUP 77-2V. 

SFX INTERCOURSE ADMITTED 
MA RRIED WOMEN. (BEFORE MARRIAGE) 

TOTAL GROUP U2 
SPECIAL GROUP J^lllllSSI 
UNMARRIED WOMEN 


TOTALGROUP I05L 


SPECIAL GROUP 


HOMO-SEXUAL EXPERIENCES ADMITTEP- 


MARRICD WOM EN 
TOTALGROUP I 


SPECIAL GROUP 


UNMARRIED W.QMCN. 


TOTAL GROUP < '//&. V* 


SPECIAL GROUP 


'C'lmrt V. Comparison of sox practices between total ami special group.* of marrieO 

anil unmaiTieil women. 

5. $cs Expcriaurs . — In the comparison of the groups of married and 
unmarried as to sex experience, we have taken into account in the case 
of the married only those which preceded marriage. We find that 
while 65.9 per cent of the total group of the unmarried and 85.3 per 
cent ot the special group admit sex gratification of some sort, among 
the married 48.6 per cent of the total group and 82.5 per cent of the 
speeial group make the admission. As to the significant difference 
between the two total groups, it should he borne in mind that the 
average age of the unmarried group is 37.4 years, while the average 
age at marriage of the married group is 25.7 years. 

In the two groups which recognize periodicity, the percentages dif- 
fer only bv 2.8, which is not significant. 
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Table VI presents tlie data concerning auto- and lieteroerotic prac- 
tices of tlie married women previous to marriage. 

An examination of this table shows a significantly higher percentage 
in the group recognizing definite periodicity, both of those who admit 
masturbation and sex intercourse before marriage over those in the 
total group. This comparison does not hold with reference to homo- 
sexual practices. The percentages in this case differ by a negligible 
amount (16.3 per cent as against 16.6 per cent). 

Taking the recognition of periodicity of desire as the sole deter- 
mining factor, it is apparently of importance as a factor in masturba- 
tion, particularly in later life and in leading to sex intercourse before 
marriage. 

In Table VII the special group is broken up into subgroups too 
small in numbers to be realty significant, but it is interesting to note 
that the per cent is considerably smaller in this group for those having 
one experience and higher for those with two or three experiences. 

Chart V presents a graphic comparison of the percentages of those 
admitting the various sex practices in the total group of married and 
unmarried women, and in the special groups of those recognizing 
regular periodicity. 

In spite of the fact that the group recognizing regular periodicity 
is twice as large among the unmarried women, it is interesting to note 
that there is a negligible difference of percentages between the mar- 
ried and unmarried who indulge in sex practices, namely, masturbation 
77.7 per cent and 77.2 per cent; sex intercourse 19 per cent and 17.2 
per cent; homosexual experiences 16.6 and 19.5 respectively. The 
striking thing in this chart is the ocular presentation of the almost 
identical percentages of homosexual experience in the total and special 
groups of both married and unmarried women. 1 

6. Health . — In Part I of this study, Table XIV, health correlated 
with recognition of periodicity of sex desire shows that there is no 
significant difference between the total group and the group recog- 
nizing periodicity in the percentages of those whose health was good 
or excellent at the time of reporting. 

Table VIII of the study of married women compares the health of 
the entire group before marriage 2 with that of the group of 126 recog- 
nizing regular periodicity. 

Here it will be observed there is a difference of 11.4 per cent be- 
tween the groups. Taking into account the size of the two groups, 
this is large enough to warrant the statement that the special group 
had significantly poorer health before marriage than the group as a 
whole. 


*Home?«ccnUt>* vrili be treated at length In a forthcoming paper. 

: Wo use "health before morrinco” Instead of "health at time of reporting” bo- 
<-nu5>o the qxstsUons ru? to periodicity occur in the section of the questionnaire devoted 
to experiences before marriage. 
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It is iaii to s<n , however, that the chances are greater in the case 
of the married women’s group for misconceptions as to the time ele- 
ment, i.e., before or after marriage involved in the question of 
periodicity. 

7. Nervous Breakdowns . — No definite question was asked in the mar- 
ried women’s questionnaire on this particular point. In describing 
health before marriage, only 22 women cite nervous disorders. Where 
the definite question was asked of the unmarried, 301 women in the 
total group answered affirmatively as to nervous breakdowns or 
“near” breakdowns. 


Table VII L Hkai.tii Before Marriage Correlated With Recognition of 

Definite Periodicity of Desire 




1 SPECIAL group 

, TOTAL GROUP 




12C 


1000 



number 

TER CENT 

NUMBER ] 

| PER CENT 

Poor, very 

poor and fair 

m \ 

1 

37.3 

259 



Good and 

excellent 

m ns 

1 

(52.7 

741 



Total | 


100.0 

] 000.0 | 



Again we call attention in this connection to the fact that there was 
little difference in average age of the two groups at time of replying, 
— married women 38.3 ; unmarried 37.4, while the average age at mar- 
riage was 25.7 years. 

8. Plea-surablcncss of Initial Marriage Relationship . — In a previous 
study we discussed the relationship of happiness of married life* and 
the pleasurableness of the marital relationship fo the women. It was 
shown, for example, that in the group in which the initial relationship 
was fileasurable, there was a significantly higher percentage of happi- 
ness up to the time of reporting. In the present study we have exam- 
ined the data to see if there is any relationship between the x-ecognition 
of definite periodicity of desire before marriage and initial pleasurable 
experience in the mai*ital relation. 

A group of only 126 who recall definite periodicity is a small one 
on which to base a mathematic comparison, but we give the results as 
at least showing a trend. 

Out of our total 1000, there were 655 out, or 65.5 per cent whose 
initial experience was pleasurable. Of the special group, 88 or 69.8 
per cent reported pleasurable. The difference is 4.3 per cent. Tins is 
too small in itself to be significant. It may be the result of. chance 
but it is an interesting possibility that there is a greater chance for 
pleasurable initial raai’ital relations in the group which recognizes 
definite periodicity. 


The Happiness of Married Life , Jour. Soc. Hj'g., March. 1923, ix, No. 3. 
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Jf. however, we turn to the answers •riven to t he question of the 
happiness of married life up to the time of report, we find that while 
872 of the entire group, 88.2 per cent of those replying to the question, 
state that their married life has been happy, 107, or 86.2 per cent of 
our special group report enduring happiness. 0 That is, there is a 
lower rate of happiness in the 126 recognizing regular periodicity, 
though the difference is too small for definite conclusions. 

Examining the reasons given in the sixteen cases where marriage 
was wholly or partially unsatisfactory, we find that in only two cases 
was it for reasons entirely apart from marital relations. Jn one in- 
stance the husband was an habitual drunkard, in the other he failed 
to support the family. 

Among the reasons given in the fourteen other eases, is one case 
where the husband is unable to satisfy his wife sexually — (he is 23 
years older). One husband is impotent; fear of pregnancy is cited 
in one ease; husband “unable to perform the sex act properly,” is 
given in one instance. In three eases the husband’s demands arc said 
to be excessive. One of the cases where the husband’s moral outlook 
was changed in France during the World War belongs to this group, 
and in one instance the woman confesses that her own jealousy of her 
husband's attentions to other women makes her unhappy. 

The 87.5 per cent of the total amount of unhappiness in this group 
due to sexual maladjustment is much higher than for the total group.! 


CONCLUSION 

As in the preceding papers, we do not undertake any interpretation 
of data. In this and the preceding paper on periodicity of sex desire 
we have classified, counted and correlated the answers given to the 
questions by 2000 well-educated women. As in all questionnaire 
studies of this type, we cannot go back of the returns. The papers 
themselves give evidence of honesty and careful consideration in re- 
plying. 

It will be noted in this particular study that in a number of impor- 
tant correlations the data from the married women’s questionnaire 
corroborates that obtained from the unmarried. 

Two questions at least are raised which can only be answered by 
the work of competent investigators. 

•Two of this croup .11.1 not anfwor this auction r.ml on.- r.-Mlcl "neutral." ^ 

tin tin- total croup it 1“ imp to fix fioeumt.-l.v Up- j*-rv< <lu<> to M-xmil 

mnla.ljunment for the reason that w.- cannot analrxe those when- •'ineampati- 

MUty- without further exj.tnnr.tlon Is nlhir-.l to be the cause, but tin- number of 
1“ <oo small to make it more than $ucK«-<ttlv«-. St.-e Hnpp inf*.* of ilarrir,} lAft loom*.! 
of Social Hym.no, April. 1922. ami January. 1923. 1 ' 
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First : Wliy should there be a relationship between periodicity of 
sex desire and both masturbation and sexual intercourse, and none 
between periodicity of desire and homosexual expression? And sec- 
ond: Is there any explanation for sex desire showing a maximum 
around the menstrual period, while from late studies ovulation seems 
to occur in what has perhaps unscientifically, been considered the safe 
period? 
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THE DISADVANTAGES OF THE PROLONGED PERIOD OF 
POSTPARTUM REST IN BED* 

By H. J. Epstein, M.D. 

Ymtinff Obstetrician, Bronx Hospital 
AND 

A. J. Fleischer, M.D. 

Asst. Adjunct Obstetrician, Bronx Hospital, 2\ r cw York, N. Y. 

W ILL a prolonged period of rest in bed, or the shorter one, after 
childbirth be of greatest benefit to the patient, in supporting 
nature to cany out the function of the puerperal state? Both sides 
of the question have their supporters. 

In 1773 White wrote on the value of an early return of the puerperal mother 
to activity. He allowed liis patients, i.c., the normal cases, to sit up in bed 
within the first 24 hours, and ordered them out of bed on the fourth day. He found 
that these early risers, invariably, made better recoveries, were in less want for 
therapeutic adjuvants, such as enemata, purgatives, catheterization, etc., for bowel 
stasis or inability to void. 

Playfair, in his textbook on midwifery, published in 1879, promulgated the 
practice of prolonged stay in bed; arguing, that since the complete, process of 
involution requires a period of two months, the period of rest in bed would have 
to be, as a natural deduction, a more or less prolonged one. 

In 1899 Kustner, in his memorable work on this subject wherein he made a 
thorough study of a large group of cases, expressed a similar view r to that of 
White. He believed, that with the recumbent posture, the uterus had a tendency 
to fall backward, towards the hollow of the sacrum, the lower segment thereby being 
forced downward and forward, thus placing the supporting ligaments on the stretch, 
and in this way predisposing to retroversion and prolapse. On the other hand, with 
the patient in the erect posture, the fundus of the uterus was thrust forward, being 
supported by the symphysis, while the cervix w r as naturally pointed and carried • 
upward, towards the sacrum, thus relieving the tension on all the supporting liga- 
ments. This position, he claimed, was the most favorable one for the process of 
involution of the uterus and its ligaments, and thereby guarded against the possi- 
bility of displacement after involution had been completed. By following up these 
cases he found that prolapse occurred less frequently in the patient who had a 
short period of rest in bed, than in the one who had a prolonged period of 
“Bettruhe. ” 

•Bead at a meeting of the Section on Obstetrics and Gynecology, New York 
Academy of Medicine, January 23, (1927. 
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Yon Alvcnslebcn, in 1908, allowed a series of one hundred women, uncomplicated, 
to get out of bed from the first to the fourth day, postpartum. He found that 
these cases had better bowel movements, required less catheterizations, and had 
better muscle tonus, than those who had had a prolonged stay in bed. Only 10 of 
these cases were attended by fever, which he attributed to a demonstrable gonococcus 
infection. In the same year, Itosenfeld, citing 102 cases, one of which developed 
fever due to mastitis, allowed his patients to get up on the third day. He assumed, 
that since the etiology of prolapse was an atrophy of the pelvic floor, long rest 
in bed increased the muscular weakness. He therefore deduced, that the early 
use of these muscles predisposed to the restoration of the muscular tonus, and so 
made prolapse less frequent. 

Halban and Tandlcr, in their anatomic treatise on the etiology of prolapse, 
believed, with Itosenfeld, that the main structural support in prevention of prolapse 
was the musculopelvic floor, centered about the lcvatores ani muscles. Twelve years 
later, nalban independently published his work, supplementing this theory, and 
asserted, that in addition to the levators, the fascia ondopelvina, with its many 
reduplications, was a most necessary structure in the support of the uterus. Ho did 
not believe that the levators, independent of the cndopclvic fascia, were the all 
important factors in the prevention of prolapse. This latter view is the one that 
has received the widest acceptance among modern gynecologists. From the work 
of Kiistncr, Itosenfeld, and Halban, it can bo seen, that with the early resumption 
of activity, the levators aro returned to early function, while the erect posture 
favors the relaxation of tension on the ligaments, and bo allows them to return to 
their pregravid state, more rapidly, than with the patient- in the recumbent posture. 

We desire to present a study of 446 cases, uncomplicated, with refer* 
cnee to the duration of rest in bed after confinement. What benefits 
we were to derive, we did not, in our unprejudiced minds, dare to fore- 
tell. We were not going to be buried in a world of empiricism; as 
proclaimed by DeLee: “One must hesitate long befoi’e allowing a 
principle, grounded in thousands of years of empiricism, to be over- 
thrown by a new theory.” He does not allow' bis patients to get out 
of bed before tlic ninth day. 

Forestalled by this same empiricism accepted by the patients them- 
selves, we at first had great difficulty in convincing them that their 
early rising would not be attended by some disaster. But, it required 
only a handful of more intelligent patients to lead the others on, and 
convince them that the attending dangers were nil and that, if any- 
thing, early rising was beneficial. 

Out of the 446 patients one left the bed on the third day post- 
partum, six on the fourth day, 102 on the fifth day, 92 on the sixth 
day, 62 on the seventh day, 60 on the eighth day, 31 on the ninth day, 
and two on the tenth day. The average day out of bed of this group, 
was the sixth day. Prior to being ordered out of bed, each patient 
was allowed to move about within the first twenty-four hours, to sit 
up within the first foriv-eight to seventy-two hours. One has only to 
refer to the work of Aselioff 1 on thrombosis, to realize the value of 
this early activity in bed, in the prevention of thrombosis with result- 
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ant emboli. With this IMjec* agrees, as does Williams,' 4 quoted by 
Mosher. 8 

We have also made it a practice to allow a patient to sit up in bed 
within the first twenty-four hours, if she was not able to void spon- 
taneously while in the recumbent posture; and to get out of bed on 
to a commode, or accompanied by a nurse to the bathroom, if she did 
not have a bowel movement within the first seventy-two hours. After 
twelve hours, It cub on Peterson, allows his patients to.be swung out 
of bed on to a commode, if she had not. voided by that time ; even in 
eases where sutures had been taken. 

The natural question one expects is: "What is your morbidity?” 
The answer, relatively speaking, is "a minimum.” In this group of 
cases there were no untoward accidents of any kind. Embolism, the 
most dreaded of all accidents, was conspicuous by its absence. 

Before we discuss the question of fever, let us call attention once 
again to the fact, that this group of 446 eases were all spontaneous 
deliveries, so-called normal cases. In all there were 27 cases of fever, 
a morbidity of 6 per cent. Of these nine entered the hospital with 
upper respiratory infections, making a net total of 18, or a net mor- 
bidity of 4 per cent. In 180 spontaneous labors, Carl Henry Davis, 2 
noted 21 eases of fever, three of which presented respiratory infections 
on admission, making a gross and net morbidity of 11.6, and 10 per 
cent respectively. There were 5 cases on the first day, 1 on the second 
day, and 1 on the fourth day, that ran temperatures up to 100.4°. 
Above 100.4°, there were 3 on the first day, 9 on the second day, 5 on 
the third day, 2 on the fourth day, and 1 on the sixth day, postpartum. 
Among the causes for fever, besides the 9 cases of upper respiratory 
infection on admission, are: 1 case of retained lochia; 7 of acute 
mastitis; 5 of so-called caked bi’east; 1 of follicular tonsillitis; 1 oi 
acute salpingitis (history of gonorrheal infection) ; 1 of bowel stasis, 
relieved by enemata; and 2 of secondary anemia, where there were 
postpartum hemorrhages, the patients ultimately recovering. The high- 
est temperature was 105.2°, in a severe case of grippe. 

CONCLUSIONS 

The results that we obtained, after a year’s observation, are on a 
parallel with those of White, Kustner, Yon Alvensleben, etc. The 
well-being of the patient in the puerperal state, in uncomplicated 
labors, seems to vary inversely with the duration of the period of 
rest in bed. The use of the catheter is reduced to a minimum. Spon- 
taneous evacuation of the bowel in the early rising patient has become 
more prevalent. The general muscular tonus has improved more 
rapidly, and approached the pregravid state in a much shorter period 
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than is usually the ease. The early rising of the patient seems to have 
quickened, rather than prolonged the involution of the uterus and its 
supporting structures. We believe that these good results follow the 
employment of an orthopedic principle, probably foreseen by Kiislner 
and White, years ago, namely, that an injured muscle or fascia, with 
a minimum amount of rest, and the early introduction of passive and 
active motion, will sooner recover its normal tonus and strength, than 
the one which is subjected to a prolonged immobility, thus predisposing 
to atrophy and loss of tone. 

In addition, early motion according to Aschoff, prevents venous 
stasis, thus precluding the possibility of thrombosis with resulting 
embolism. Aside from the pelvis itself, the rest of the musculo- 
skeletal system of the patient benefits in a like manner, as do the blood- 
vascular and excretory systems. Morbidity, in the form of fever 
resulting from pelvic ‘pathology, is decreased, rather than increased, 
by early rising, in uncomplicated cases. 

REFERENCES 

(1) Aschoff, Ludwig: Arch. Int. Med., Nov., 1013, pp. 503-520. (2) Davis, Carl 

Henry: Surg. Gvnee. and Obst., Oct., 1020, p. 510. (3) Dc Lee: Practice of 

Obstetrics, cd. 4, Philadelphia, W. 13. Saunders, 1924. (4) JTalhan, Josef: Opera- 

tive Belmndlung dcs veiblichon Genitalprolapsus untcr bcrueksichtigung der Anatomic 
und Atiologic, Wien und Leipzig, 1010. (5) Jlatban ttnd Tandlcr: Anatomic and 

Atiologie dor Genitalprolapsus bcim Weibe, 1007. (0) R-iisttur, Otto: Bottruhe. 

Vcrhandl. Deutsche path. Gosellsch. f. Gyniik., viii, 530. (7) M!arl:oc, J. TV.: .Tour. 

Am. Med, Assn., Oe.t. 7, 101G, p. 10GG. (S) Mosher, G. C.: Am. .Tour, of Obst., 

1011, Ixiv, G17-G25. (9) MuVcrhcim, R.: I3crliner klin. Wchnschr., Nov. 8, 1000. 

(10) Playfair, If*. S.: System of Midwifery, 1S80. (11) White: The Treatment 

of the Pregnant and Puerperal Women, 1775, v, 304; Ac. of Med. N. Y., pp. 34- 
37. (12) Roscnfcld, W.: Gyniik. Bnndschnu, 1008, 21. (13) Von Ahcnslchcn: 

Ztsc.hr. f. Gyniik., Sept. 5. 1008. (14) IFillidiri.s, J. Whitridge : Obstetrics, N. Y., 

1021, D. Appleton (c Co. ' 

1738 Cbotona Park Last. 

2240 Gkant) CoNcounsK. 



THE DIFFERENTIAL DIAGNOSIS OF RIGHT-SIDED 
ABDOMINAL PAIN 4 " 

By Urban Maes, M.D., New Orleans, La. 

LIVERY acute abdominal condition is a potential catastrophe; every 
such condition which goes unrecognized or is handled by tem- 
porizing measures is an inevitable tragedy; apd the basis of the 
successful management of all intraabdominal pathology lies primarily 
in prompt and accurate diagnosis. So incontrovertible are these facts 
that at first glance it might seem almost an impertinence for me to 
come before you tonight, in response to your kind invitation to ad- 
dress this Society, with another paper on the time-worn theme of the 
differential diagnosis of intraabdominal crises. On the other hand, 
as Sir Berkeley Moynihan once wisely pointed out in this same con- 
nection, much paper and much povert3 r may coexist, and it is not the 
settled problems of medicine about which much is written, but rather 
those matters upon which light still needs to be shed. I might add 
that nothing more clearly proves the need for light and still more 
light upon this special theme than a study of our formidable death 
rate in emergency surgery of the peritoneal cavity. 

The blame for this state of affairs must be shared equally by the 
surgeons and the medical men. Too often the patient is referred to 
us in extremis, and we operate, not because we have any real expecta- 
tion of saving his life, but simply because it is automatic with us to 
administer the last rites of our profession, as it were. For our own 
part, however, because it is so fatally easy to open the abdomen and 
investigate conditions within at first hand, we are too prone .to oper- 
ate on a haphazard diagnosis or none at all — I pass over with the 
scorn they deserve the pseudoaccurate diagnoses of the “acute abdo- 
men” and the “surgical abdomen” — forgetting that the scientific 
practice of the art of surgery presupposes the identification of path- 
ology and the fixing of indications before resort is had to the knife. 

Chronic diseases of the peritoneal cavity need not concern us here. 
Since there is no need for haste, all the evidence in the case may be 
weighed, the history and physical findings may be studied in detail, 
laboratory examinations may be made as indicated, even the temporiz- 
ing measures which should be heartily condemned when we are brought 
face to face with abdominal emergencies may be tried, and the course 
which is finally adopted is therefore likely to be, humanly speaking, 
the one best fitted to the needs of the case. In the acute condition, on 
the other hand, promptness of decision and action are all-important, 

•Read by Invitation before the New Orleans Gynecological and Obstetrical Society 
February 10. 1027. 
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there is no time for elaborate laboratory data to be secured, and an 
anguished patient and an anxious family all too often force one to 
supply the relief or to take the action which one’s better considered 
judgment would emphatically forbid. 

Practically every organ within the peritoneal cavity may be the 
seat of disease which, in some of its manifestations, at least, re- 
sembles the diseases which may arise in other similarly located organs. 
Thus we may have appendicitis, biliary pathology in its various 
phases; renal colic; displaced kidney; internal hernia; intussuscep- 
tion; volvulus; ordinary intestinal colic; acute pancreatitis; mesen- 
teric thrombosis; renal and perirenal abscess; the rupture of any of 
the hollow viscera, as in gastric or duodenal ulcer, tubal gestation, or 
gall bladder diseases; torsion of the spleen or of an ovarian tumor; 
and such extraabdominal complications with referred abdominal pain 
as diaphragmatic pleurisy, frequently with associated pneumonia, acute 
osteomyelitis of the spine, and the gastric crisis of tabes dorsalis. 
Many of these, at first glance, carry on the surface the earmarks of 
their identity, but when the reports from various clinics ai’e consid- 
ered, it is evident that this is far from being the case. To cite but 
one instance, in one thousand cases of tabes dorsalis, surely a clear- 
cut clinical entity, exactly 30 per cent were operated upon during a 
gastric crisis for gastric ulcer, gallstones or appendicitis, which gives 
some idea of the confusion which exists, at least from the diagnostic 
standpoint. 

In all of these diseases there is a definite, though often overlapping 
symptom complex, of which pain is the constant and outstanding fea- 
ture. It is always of sudden onset and intense character, and most 
often, no matter where the true pathology is located, it originates in 
the region of the umbilicus. Pain which later radiates to the right 
iliac fossa suggests appendicitis. Pain which radiates to the right 
hypochondrium suggests gall bladder or liver pathology. Pain which 
radiates to the scrotum or testis in the male or to the labia in the 
female suggests some kidney condition. The pain of a ruptured tube 
eventually localizes in the true pelvis, as does the pain of simple 
tubal disease. Diaphragmatic pleurisy, liver abscess or gall bladder 
disease in which distention of the organ is a feature, frequently 
exhibits associated pain in the right shoulder blade, in addition 
to the abdominal pain. Moreover, the pain which arises from the 
rupture of a hollow viscus, as the stomach, the fallopian tube or the 
gall bladder, is immediate and agonizing in its intensity, while the 
acme of such conditions ns intussusception, biliary colic, or the torsion 
or displacement of an organ or tumor is reached more gradually. 

Vomiting characterizes practically all of these intraabdominal con- 
ditions, hut the single net, occurring at the onset of the disaster, is 
of little significance. 'When it is repeated and continued it may sig- 
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nify anything irom peritoneal irritation to complete intestinal ob- 
struction, although tmc 1’ecal vomiting occurs only in the final stages 
ot obstruction ot the large bowel or in the rare instances o£ gastro- 
colic fistula. In the late stages of peritonitis and in intestinal obstruc- 
tion nausea does not accompany the act, as it does early in appendi- 
citis, for instance, and the vomiting is little more than a mechanical 
regurgitation ol' the jejunal contents. Examination of the vomitus, 
however, may occasionally throw light on a doubtful condition. 

Immediate collapse is not an initial feature of any of these condi- 
tions except tubal pregnancy. At a later stage it. is especially marked 
in such conditions as acute pancreatitis, ruptured gastric or duodenal 
ulcer, and torsion of the spleen or of an ovarian tumor, and its ap- 
pearance in acute inflammatory processes is the sign of a terminal and 
overwhelming toxemia. It might he well to comment, too, on the 
period of calm, frequently so dangerously misleading to the inexperi- 
enced, which follows the temporary collapse of the patient in rup- 
tured ulcer or perforation of a gangrenous or ulceraiive appendicitis, 
and which is always the precursor of peritonitis. 

The degree of temperature is of little assistance. In practically all 
intraabdominal pathology it may be normal, elevated or subnormal, 
and my own experience is that it is most unusual to find any of these 
conditions exhibiting a temperature elevation of more than 101°. 
Elevation, it is true, is the rule in inflammatory processes, but it is a 
late and not an initial symptom, and more than once I have seen all 
degrees of pathology in the appendix, including gangrene, accom- 
panied by no fever at all. 

The pulse rate is of equally little assistance. As Moynihan has 
repeatedly pointed out, even in such catastrophes as the rupture of 
a viscus it may remain normal for some time afterwards, and while 
in ruptured tubal gestation it may swiftly become alarmingly rapid 
and weak, this is due to hemorrhage rather than to the tubal rap- 
ture. It is less affected in pelvic pathology thau in appendicitis. 

The localization of rigidity is always a sign of pathology in the 
underlying viscus, and is usually a most valuable diagnostic aid. It 
should always he supplemented by the endeavor to find the point of 
tenderness, “the area of supreme l’esistance,” as Moynihan calls it, 
within the unyielding protective wall. In this connection, however, 
it should be remembered that a displaced organ may mean that this 
sign is absent, as when the appendix is in contact with the nondemon- 
strative area of the parietes. Similarly, a displacement may result in 
diagnostic error, as in a case of my own, operated on with a diagnosis 
of acute appendicitis, which proved to he acute cholecystitis, the 
ptosis being so extreme that the entire organ occupied the normal 
position of the appendix. Moreover, the fact of muscle fatigue, as 
studied by Cope, should not be lost sight of; he points out that 
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fatigue of the reflex is a pliysiologie phenomenon which is hound to 
occur when a state of contraction has lasted beyond a certain length 
of time, so that the absence of local rigidity does not necessarily 
mean the absence of local pathology. 

The presence of a distinct tumor mass is naturally a valuable aid 
to diagnosis, but only if it is constantly present can a definite neoplasm 
be diagnosed. Tumors which increase rapidly in size suggest a twisted 
tumor or organ, a localized abscess, or intraabdominal hemorrhage, 
while tumors which vary in size and consistency, and which tend to 
disappear and reappear, are practically always of intestinal origin, 
with their presence and absence dependent upon intestinal peristalsis. 

How then, with this confusing array of duplicating and overlapping 
symptoms, is one to differentiate between the various abdominal con- 
ditions which constitute the bulk of our surgical emergencies? In 
the first, place, certain general facts, many of them frankly based upon 
the laws of probability, must be borne in mind. Thus the age inci- 
dence of certain diseases is to be considered. Appendicitis does occur, 
though infrequently, in the extremes of age. but it is most usual dur- 
ing adolescence, and it is the most usual cause of an abdominal crisis 
during this period. Intussusception is most usual in very young 
children. Malignancy is the commonest cause of intestinal obstruction 
in adults of forty-five and over. Acute pancreatitis and acute biliary 
conditions, while they may occur in children, are most common in 
adult life. Ruptured ectopic -pregnancy can occur only in women 
during the childbearing period. 

Rather more obvious is the sex incidence. .Such conditions as rup- 
tured ectopic pregnancy, salpingitis, ruptured or twisted ovarian 
tumor, need obviously he looked for only in women* Large series of 
eases likewise prove that certain other conditions arc more common 
in women than in men, as perforated gnslric nicer, biliary colic, torsion 
of the spleen, and displacement of the kidney, while acute pancreatitis, 
perforated duodenal ulcer and renal colic are more common in men, 
facts which are by no means universal but whose recollection may be 
helpful. I might say, too, that no woman should over be subjected 
to laparotomy for a supposed intrnnbdoininal lesion without a careful 
vaginal examination. 

Experience likewise teaches us that certain diseases are prone to 
stage their onset rather definitely at certain bom’s. Acute appendi- 
citis, for instance, commonly occurs in the. early morning hours, wak- 
ing the patient from sleep. Gall bladder colic lends to come on at 
midnight nr thereabouts. Perforation of a gastric or duodenal ulcer 
occurs after meals, while torsion of an ovarian cyst, rupture of a 
tubal pregnancy and similar accidents are likely to happen in Um 
daylight hours, particularly after unwonted exertion. 
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The so-called abdominal facies is a characteristic sign of such grave 
abdominal catastrophes as the rupture of a hollow viscus, the perfora- 
tion of an appendix, and acute pancreatitis, while it is never apparent 
in such ephemeral conditions as intestinal or renal colic. Equally 
characteristic is the decubitus. The patient with acute appendicitis 
lies with his right leg drawn up, the patient with peritonitis lies with 
his knees raised, in an effort to relieve the abdominal tension. A pa- 
tient suffering from some form of colic tosses restlessly about, seeking 
new positions to relieve his pain, and the patient with a ruptured 
tubal abortion also moves with the restlessness characteristic of loss 
of blood and air hunger. On the other hand, the patient with a rup- 
tured hollow viscus lies rigid and motionless, afraid even to move a 
muscle. Asking the patient to turn over in bed and noting the man- 
ner in which he obeys is a simple method of determining in most in- 
stances the gravity of the condition which confronts you. 

Pulse and temperature we have already commented upon as being 
unreliable guides, but they should never be overlooked, especially in 
children. The method of respiration should be observed particularly, 
to note whether it is of the thoracic or the abdominal type, and in 
obscure cases careful observation of the alae nasi may furnish the 
first clue to an early pneumonia. Frequently in abdominal condi- 
tions, however, the respiration rate may be increased, as a sort of 
compensation to the rigidity of the abdominal wall. Cope in this con- 
nection calls attention to the value of the ratio between pulse and 
respiration ; normally 4 to 1, in respiratory disease it is materially re- 
duced, and a ratio of 2 to 1 is a definite indication of pneumonia. 
Finally, an ‘x-ray examination will frequently establish the differ- 
ential diagnosis and reveal a central pneumonia, with signs not yet 
evident on auscultation, a condition, it might be added, which simu- 
lates appendicitis in adults as well as in children. 

Laboratory examinations are sometimes of definite value. A blood 
count should be made, for instance, in every case in which appendici- 
tis is suspected, though sometimes I am inclined to believe that 
Ochsner was right when he advised the surgeon to make a blood count, 
remove the appendix, and then look at the report. At any rate, in 
the average case of appendicitis the white count does not run above 
14,000, with some 80 per cent of polymorphonuelears. Higher than 
this, it suggests pneumonia, or salpingitis. In the latter condition 
the white count is uniformly high, and in ectopic pregnancy, as Far- 
rar has pointed out, it tends to fluctuate, decreasing as the hemor- 
rhage is checked and the free blood absorbed. A urinalysis should 
be routine, not only to eliminate renal conditions which might con- 
traindicate or limit surgery, and to decide the type of anesthesia 
to be employed, but also to eliminate renal calculi, and pyelitis, a pos- 
sibility always to be considered in children and in pregnant women. 
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Most important of all diagnostic points is a carefully elicited and 
interpreted history- As Moynihan well puts it, “The catastrophes 
which occur within the abdomen are not, strictly speaking, ‘acute’; 
they are, on the contrary, usually the result of abrupt transition from 
a quiescent to an acute phase in a disorder of long standing.” Thus, 
to mention but a few instances, a history of similar previous attacks, 
perhaps milder, can usually be elicited in appendicitis in a young 
person, while the middle-aged or old patient will give a history of 
so-called dyspepsia. Previous jaundice is pathognomonic of gall 
bladder disease, a history of previous digestive disturbance is equally 
suggestive, while a history of gaseous distention or oppression in 
the epigastrium, definitely related to meals and relieved almost in- 
stantly by eructation or vomiting, is characteristic. Rapid loss of 
weight in a previously healthy individual is significant of malignant 
disease undergoing an acute inflammatory process, while intestinal 
tuberculosis may furnish the same symptom* complex, although the 
progress of the lesion is less acute. A perforated gastric or duodenal 
ulcer has always given its warning, not only in a long train of diges- 
tive symptoms, but in recent exacerbations, and it has been fre- 
qucntly pointed out lhat the regularity of the occurrence of pain 
following the ingestion of food, upon which point the patient should 
always be interrogated, is sufficient to establish the diagnosis. In 
ectopic gestation the story of a supposedly normal pregnancy, or 
possibly even a slightly delayed period, frequently following a pe- 
riod of sterility, is characteristic. Even in acute pancreatitis, per- 
haps the most infrequent of these intraabdominal conditions, there 
can usually he elicited a story of vague discomfort or mild pain in 
the upper abdomen for some days previous. 

Last of all, a diagnosis may usually be arrived at by exclusion, 
if all other methods fail. A definite mental rehearsal of all possi- 
ble conditions, even the most, unlikely, may be a mechanical pro- 
cedure, 1 grant, but in more than one instance I have seen an ob- 
scure diagnosis cleared up by it when more scientific reasoning had 
not brought light. 

Space does not permit an attempt to consider the diverse pathology 
of the peritoneal cavity in any detail. Practically every condition, 
however, offers at least one salient feature upon which to base a 
diagnosis. Thus appendicitis should never be diagnosed as such 
without the presence of initial pain. A ruptured gastric or duodenal 
ulcer is always characterized by board-like rigidity of the abdominal 
musculature. The replacement of the organ, with the mechanical 
correction of the hydroncpliros, confirms the diagnosis of misplaced 
kidney. The characteristic pelvic findings, supplementing the equally 
characteristic history of supposed pregnancy, sudden abdominal pain, 
collapse, and a fluctuating leucocyiosis. warrant the diagnosis of rup- 
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tured tubal pregnancy. Pain in the right hypochondrium, with re- 
ferred pain under 1 he riglit shoulder blade, supplementing a history 
of digestive disturbances in an obese, middle-aged individual, def- 
initely suggests cholecystitis. In this connection, however, I might 
mention my own chagrin in operating upon a woman whose history 
and pelvic findings were entirely typical of an ovarian cyst, with 
twisted pedicle, but who proved to have a ruptured gall bladder, the 
contents of which were entirely pelvic. 

Finally, we might briefly comment upon the treatment of these 
conditions. It is fairly generally accepted that any pain which lasts 
more than six hours in a previously well person, especially when it 
is accompanied by vomiting, an increasing pulse rate, and the charac- 
teristic abdominal facies, demands surgical intervention. Never under 
any circumstances should purgation he given to these patients. I 
agree with Moynihan that many of the fatalities, I believe he says all, 
of acute appendicitis are due not to the disease itself but to the 
aperients administered in a mistaken effort to relieve the symptoms. 
Equally important, morphia and similar anodynes should not he given 
until the diagnosis is clearly established. More than once I have been 
called in consultation to see a ease of intraabdominal disease in which 
every symptom had been masked in this manner, and in which I was 
obliged to make the diagnosis, in the absence of every characteristic 
physical sign, on the history alone. 

Last of all, if in doubt, operate. I hold no brief for promiscuous 
surgery, but I firmly believe that less harm is done in the occasional 
doubtful case, in which every diagnostic effort has failed, by an ex- 
ploratory incision — of sufficient length, however, to permit a view 
of the abdominal contents — than is done every day by the tempor- 
izing measures and the “wait and see” attitude of the inexperienced 
medical man and his brother, the faint-hearted and timorous surgeon. 

SUMMARY 

1. The high death rate in emergency surgery for acute abdominal 
conditions makes it evident that the scientific method of handling 
these diseases is yet to be universally applied. 

2. Practically every organ of the peritoneal cavity may be the scat 
of disease which in symptoms and physical findings simulates the 
pathology of other intraabdominal organs. 

3. Pain is a constant feature in all of these conditions; other vari- 
able symptoms include vomiting, elevation of temperature, accelera- 
tion of the pulse rate and changes in its quality, rigidity, and the 
presence of definite masses. 

4. In malting a diagnosis, the following points should be consid- 
ered: age, sex, time of onset, facies and decubitus, variations in pulse, 
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temperature and respiration, blood count and urinalysis, and, most 
important of all, a carefully interpreted history. Diagnosis l>y exclu- 
sion is possible if all other methods fail. 

a. In spite of the confused symptom complex which these conditions 
exhibit, each of them offers one or more salient, features upon which 
at least a working diagnosis may be based. 

fi. Surgery is indicated in most acute intraabdominal disease. Pur- 
gation is never indicated, nor is the administration of opiates until 
after the exact, diagnosis is established. Exploratory laparotomy is 
justifiable in the small percentage of cases in which an exact diag- 
nosis cannot, be made. 
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TR A Cl I ELOPE AST Y VERSUS TR A CIIELOPL A STERIN G ' 


By M. O. Mac, in, M.D., New Yoke, X. Y. 

W HILE many operations on the cervix are claimed to be modifica- 
tions of the trachcloplastie operation devised by Sturmdorf, they 
are in reality entirely different procedures. Judging by the reasons 
presented for these modifications, it is evident that the fundamental 
principles upon which they arc based are not those which prompted 
Sturmdorf ’s technic. It would only he. just to t lie Sturmdorf operation 
to call these modifications, “traohcloplastering” operations and not 
the “tracheloplastic” operation. 

Despite the fact that there are, many of our confreres who agree 
that surgical treatment is the only means of eradicating chronic endo- 
eervieitis. many are using other methods, such as intracervical injec- 
tions of drugs, with the hope of cicatrizing the deep glands of the 
cervix, the needle cautery with the same object, and the ordinary 
cautery which, when applied to the cervical canal, causes a sloughing 
of the superficial epithelium with occlusion of the duets of the race- 
mose gliuuR The reason advanced for these procedures is that the 
patients are relieved of the discharge without being hospitalized. 
These advocates fail to realize that the discharge is only one of the 

MU.nl ,-U Mrrtlmr of U;e Sw-tlr.n of Gyii'colr, (.->•. New York Acinb-iuv of 



<UZ THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

symptoms of chronic endocervicitis. The ultimate outcome of such 
indiscriminate use of a dangerous instrument will only manifest itself 
later. 

This paper will deal chiefly with the surgical treatment of chronic 
endocervicitis, contrasting the technic devised by Sturmdorf with the 
many modifications practiced. This latter phase of the subject is im- 
portant because the end-results, be they good or bad, are credited or 
debited to the original Sturmdorf operation. This is unfair, since a 
good operation which can be correctly performed may be and usu- 
ally is discredited by modifications. 

With our present knowledge of the pathology of chronic endocer- 
vicitis as given to us by Sturmdorf together with his description of 
the muscular mechanism of the ceiwix, one can readily see the reasons 



Fig-. 1. — Showing dense round cell infiltration in the muscular stroma from a case 
of chronic endocervicitis one year after cautery treatment. 

for the several important steps in his operation. He tells us that his 
aim is to remove the cervical lining which is diseased and to reline 
the canal with healthy vaginal mucosa which is devoid of any race- 
mose glands. He emphasizes also that the musculature of the cervix 
should be damaged as little as possible so as not to interfere with the 
diaphragm-like action of the cervix during labor, for the musculature 
of the cervix is not arranged to form a sphincter because its fibers, 
which are continuous with those of the uterine body, do not at any 
point encircle the cervix, but are disposed in a serried succession of 
oblique circle segments, which by contracting spirally upward, neces- 
sarily shorten every diameter of the uterus, and by their uncoiling 
in the cervix, widen the os like an iris diaphragm in a microscope. 
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This problem which Sturmdorf set out to solve, lie has successfully 
accomplished. In a previous communication, T published a series of 
case records of patients who had been operated upon by Sturmdorf or 
myself and whose records of later delivery at a hospital were included. 
Many other records of eases who were delivered at the homes of pa- 
tients were not included. None of these eases presented any difficulty 
in labor. 

For the exact, teelinic of the Sturmdorf traeheloplnstic operation, 
reference may he made to the author’s book on this subject. Many 
modifications have been proposed. One is based on the fear of too 
much bleeding, and the danger of damage to the circular artery is 
sought to he overcome by a preliminary ligation. From the direction 
emphasized by Sturmdorf, that the scissors must stick close to the 
mucous membrane that is being denuded and remembering that one 
is not to go too high up on the lateral aspects of the cervix, it is hardly 
possible to cut the. circular artery. 

Another modification is the. insertion of two heavy ligatures later- 
ally to act as guy ropes on the cervix instead of the laterally placed 
tenaeulae. This modification adds nothing to the technic hut, on the 
other hand. it. impairs circulation. 

Another modification deals with the manner of coring out, the dis- 
eased mucosa. This author advises bilateral splitting of the cervix, 
then cutting away the mucous membrane of the cervix in two parks. 
He suggests a submucous half jnir.se string suture beginning at the 
angle of the wound. When the opposite angle, is reached, the needle 
enters the canal and comes through the flnji. The suture is completed 
by bringing it through the opposite angle. By these modifications, he 
makes a complex operation, produces more trauma, more sear tissue 
and violates the underlying principles of the .Sturmdorf operation. 
Fuses operated on in this manner must yield poor obstetric end-results. 

Some resent the use of silkworm gut and advise the using of chromic 
catgut. Assuming that the operation is performed strictly in accord- 
ance with the technic described for the trachejoplasfy, with but this 
exception, the results in many instances were not good because the 
catgut had been absorbed too early, resulting in a gaping discharg- 
ing wound. Why use catgut when silkworm gut has been found to 
he a better suturing material, since it also helps drainage. 1 Removal 
of the silkworm gut can he accomplished by a little practice. 

In a comparatively recent edition of a popular hook on Diseases 
of Women," the author mentions the Slunndorf operation, quotes the 
principles underlying the technic, and gives several illustrations that 
are unique and original with the author. Anyone knowing the Sturm- 
tier! technic can at once sec that the M < pictures are not at all descrip- 
tive o? the tr.it-heSopI.vuie operation. Those surgeons, however, who 
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would allow themselves to be guided by such pictures, must have poor 
end-i esults. dhesc end-results are also erroneously credited to the 
Sturmdorf operation. 

There are more modifications and many more will come to our 
attention until the profession realizes that tbe tracheloplastie opera- 
tion as devised by Sturmdorf is excellent in every respect. Unless 
the surgeon follows the exact technic, he has no right to attribute his 
failures to the operation as devised by Sturmdorf. 

Before discussing the cautery treatment in chronic endocervicitis, 
let us bear in mind that every curative attempt must have a definite 
aim and scope. The aim and scope must be based upon recognized 
pathology and etiology of the disease. 

If Sturmdorf has done anything, he lias established the pathology 
of endocervicitis as a clinical entity. Today all pathologists agree 
i vitli him that the so-called erosion and eversion and ulceration are 
part and parcel of an endocervicitis which involves the cervical mu- 
cosa from the external to the internal os. If we agree upon this 
pathologjq the rational cure of chronic endocervicitis must remove 
the endocervical mucosa in its entirety and reestablish the cervical 
canal, maintaining the muscular function of the cervical musculature. 
This the tracheloplastie operation, unmodified and correctly executed, 
will accomplish in nearly every case without complications. 

Compare this with the cautery treatment. The first rule of cautery 
treatment is to avoid the cervical canal, so as to prevent stenosis — not- 
withstanding which, stenosis frequently occurs. The advocates of the 
cautery claim that the cicatricial contraction being longitudinal obvi- 
ates stenosis. This is a fallacy. The cauterization is longitudinal, 
while the tissue destruction is latitudinal with ultimate cicatricial con- 
traction. This applies with greater force to the deep puncture advo- 
cated by some. 

The so-called cure of the erosion or ulcer is a misinterpretation of 
end-results. Microscopic sections showed plainly that the apparent 
healing is a substitution of cicatricial tissue in the place of the trans- 
parent endocervical epithelia which originally covered the so-called 
eroded area; but most important of all, microscopical examination of 
so-called cures by the cautery revealed plainly in every instance that 
the pathologic infiltration or ascending lymphangitis from the in- 
fected focus within the cervix continues as actively as before. In 
other words, to treat the area around the external os for so-called 
erosion is to treat a symptom and not the disease. 

As to the Ieucorrhea, which is only a symptom, the amount of secre- 
tion may be diminished by the obliteration of some mucous glands. 
Every case that has come under close observation shows a marked 
continuance of the discharge, provided the usual instruction to these 
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patients — to stop douching — is not given. If we agree on the pathol- 
ogy, how then can we agree upon the difference of radical treatment 
by traclieloplasty and the treatment by the cautery? 

Let me quote from an advocate of the cautery who also advises the 
tracholoplastic operation in cases “where there exist more extensive 
and deeper infections with hyperplasia and cystic changes that, may 
not be eradicated, with safety, by the cautery.” His statistics on the 
“follow-up results” comparing the two methods are interesting and 
speak for themselves. In Table II of his series he shows that he 
treated by the cautery 55 cases where hospitalization and anesthesia 
were required; 28 were cured, or 51 per cent; 18 were improved, or 
32.7 per cent, and 9 unimproved, or 16.3 per cent. By the trachelo- 
plastic operation, 70 eases were treated, of which 49 were cured, or 
70 per cent; 16 were improved, or 22.8 per cent, and 5 were unim- 
proved, or 7.2 per cent. 

Special attention is called to the fact that by the tracheloplastic 
operation, no attempt; is made to treat leucorrhea, or the erosion or the 
laceration. The operation is for the cure of cndocervicitis, which 
means that; it acts as a prophylactic measure against future pelvic in- 
fections, ectopics, sterility and possibly carcinoma. 

Is it not worth while to learn to do the radical operation properly 
which confines the patient to bed from twenty-four to seventy-two 
hours than to revert back to the discarded empiricism of fifty 
years ago? 
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UTERUS DUPLEX UNICOLLIS' 

With Comments on Malformations of the Uterus 

By Walter T. Dannreutiier, M.D., E.A.C.S., New York, N. Y. 
Frofcw of Gynecology, Nciv Yoil • Povt-Guulvalc Medical School and Hospital 

HPHE formation of a normal uterus is contingent upon the fusion 
of the lower half of the apposed miillerian duets with disappearance 
of the intervening duel walls, so that a single chamber (the uterine 



Fist l 


cavity) is ez-eated. The point at which the wolffian mesentery, con- 
taining the miillerian ducts and remnants of the wolffian body and 
duct, and the genital fold cross each other is the area in which the 
differentiation of the oi'iginal mullei’ian ducts into the fallopian and 
uterine segments occui'S. Muscular fibei’s are developed in the sub- 

•Read before the Section of Obstetrics and Gjnecologrv, New Yoik Academy of 
Medicine, February 22, 1027 


370 



i>axn'1£i:utiii:r: matt's orm.r.x unicoi, us 


377 


peritoneal tissues of the wolfiian and genital mesenteries of the embryo, 
which in some way decussate and interlock, thus leading to a coal- 
escence of the miillerian duets. If the genital fold proves stronger than 
these interlocking muscle, fibers, union of. the miillerian ducts may be 
partly or entirely prevented, so that an intermediate arrangement be- 
comes permanent. In most instances of mal formation of the uterus 
there is a parallel development of the two sides, although in some 
eases the growth of one side may be arrested, the other pursuing its 
normal course. 

There are six well-defined variations in malformation of the uterus, 
and every experienced gynecologist has probably encountered one or 
more examples of these developmental defects in his practice. Their 



recognition is of importance chiefly because of their influence on the 
childbearing function, and the diagnostic difficulties they present when 
complicated by tumor formation, to which they seem to be prone. 
Although the legendary textbook teachings inform us that patients 
with uterine anomalies are usually sterile, a survey of current periodical 
literature, as well as my own experience, seems to prove quite the con- 
trary. 1 have bad 33 patients in twenty-one years with malformation 
of the female pelvic organs. .13 of whom were married: five of the 3 3 
married women had never been pregnant, but flic other six produced 
collectively 10 children and 3 3 misearriagec. Only three patients 
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had anomalies involving the vagina, and it is interesting to note that 
all three were sterile. The fact that eight of the 11 miscarriages were 
admittedly induced abortions is also worth mentioning. 

I present the history of a patient from whom a specimen was removed 
that does not conform exactly to the specifications of any one of the 
usual types of uterine malformation. 

Mrs. T. II., aged 44, was admitted to my service at the Post-Graduate Hospital 
on November 20, 1926. Menstruation began at 13, and was normal in time, duration, 
and amount from the date of onset. She had had 5 full-term children, delivered 
without difficulty, and 4 abortions, 3 of which had been induced. There was no 
reappearance of menstruation during pregnancy or lactation. Por one year previous 
to admission the patient suffered from pain in the left lower abdominal quadrant, 
gradually increasing menorrhagia, and shortened intcrmenstrual intervals. 

Bimanual examination disclosed a uterine corpus, normal in size, symmetry, con- 
sistency, and mobility, deviated slightly to the right. On the left side, I found 
an enlarged, hardened, pyriform, and symmetric structure, arising from a broad 



attachment just above the level of the internal os, which I believed to be a 
pedunculated fibromyoma. The adnexa were not palpable. 

On opening the abdomen in the midline and clearing the pelvis of intestines, 
the posterosuperior aspect of two perfectly formed uterine bodies presented (Pig 1)- 
The one on the left W’as larger than the other, but palpation determined that this 
was due to the presence of an intramural fibroid. The cleft between the uteri 
extended downward to the level of the internal os, which was located at a point 
just above the cervicovaginal junction. The visceral peritoneum covering the 
bladder and uteri was smoothly merged with that of the euldesac and rectum 
throughout the intrauterine cleft. The bladder was draped over the anterior aspect 
of each corpus, but its upper limit was found tucked into the sulcus between the 
bodies (Pig. 2). A normal tube and ovary were seen on each side. Preoperative 
examination having determined that the portio was smooth and healthy, a supra 
vaginal hysterectomy was done, after incising the peritoneum on the posterior margin 
of the sulcus and freeing the upper limit of the bladder. 

On opening the specimen, it was evident that each uterine corpus contained a 
normal cavity, lined with a normal endometrium, which communicated with a 
single cervical canal. The left uterus contained an encapsulated, fasciculated fibroic 
tumor (Pig. 3). Histologic examination showed that the endometrium was fully 
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developed in each corpus. The specimen cannot be properly classified as either a 
uterus didelphys or a uterus bienrnia: unicollis. Both corpora arc fully developed 
and differ in size only because of the presence of the fibroid tumor. It is not a 
uterus didelphys because of the single cervix and cervical canal; and the very deep 
cleft extending all the way down to the level of the internal os, with the so-called 
rectovesical ligament lying in the sulcus, removes it from the group of bicornnte 
uteri. It can best be described as a uterus duplex unicollis (Fig. 4). 

The patient’s postoperative convalescence was uneventful, and subsequent cysto 
soopic examination disclosed no abnormality in the urinary apparatus. 

.ISO Pack Aviintf.. 


report of a fetal sexual anomaly 


By Nathan L. Thompson, M.D., F.A.O.S., and 
.1. Wakukn Bull. M.l).. Pn.D., Evkkett, Wash. 


M HS. (!., presented herself May IS, 1b2l>. in the eighth month of pregnancy. 

with slight swelling of the limbs which increased in the next, three weeks to the 
point where treatment was indicated. 

Despite treatment she appeared one week later, June In, 1020. with some 
edema of the abdominal wall and a trace of albumin, but with no increase in 
blood pressure, and a practically normal urinary output. 

One week later she showed albumin -f t-, blood pressure 150/80 and many hyalin 
and granular casts. She was now approaching the ninth month of pregnancy. 
During this week her abdomen became much larger, indicating a polyhydramnios; 
she felt and looked sick. 

Patient was placed in t lie hospital and labor started with castor oil and quinine. 
Labor did not progress very well and n bag was introduced. Labor then pro 
reeded rapidly. When the bag, which was of large size, was expelled she was 
in active labor with practically complete dilatation. Large quantities of water had 
come away, on rupture of the sac, at introduction of the bag. An unsuccessful 
attempt was made to turn the posterior occiput into ILO.A. An easy forceps 
delivery was made of a dead eight and one-half months’ deformed fetus. 

Previous to this, after the water had come away, a diagnosis of a probable 
twin pregnancy had been made, though only one heart tone could be obtained, 
the reason for which was now obvious. 

There was a large mass of cord all matted together. By means of a hemostnt 
f> loops were disengaged and the twin was extracted by easy breech. This 
baby was a female weighing 5 lbs., pj ,, 7 .. and normal in every way. 

A description of the anomalous and deformed fetus and placenta follows; 


The placenta v,a« 2<> cm. In diameter and about .1 cm. thick. Two umbilical 
cord* were attached to the fetal side, near its center, at points about 5 <-m. apart. 
There were no divisions in the umbilical sac and no visible division in the placenta. 
Membranes, amnion as well a« chorion, w.-re complete with the exception of one 
opening at a point opposite from the location of the placenta, through which 
the children had been delher- d. Tine maternal si,],, of tin- placenta appeared 
mom.-,!. W«- concluded this was the placenta of uninvni twin*, with one amniotie 


• n\ sty. 

The f. t:>‘. weighed 
la ad t .. mum, v;.« gs 
at.-’ tl 1 awe..- “I .v.'od 


approximately C25U. gm. 
rr... Both U< t Were fluid 
:* cot.-i « p'-rdiv.g defortr.it v 


; pounds} and p H h-ngth, from 
{Bilateral talipes . quinovarus ; 
The kmc joints were very large. 
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but the movement was limited. There was diminished movement in the hips as 
well. The legs remained flexed at tlio hips and turned out, with flexion of the 
knees to 90.° Effort to straighten the limbs resulted in the fracture of the femur 
in the left leg. The development of the head appealed normal except for a 
high, narrow, palatal arch. The thorax appeared normal. Breasts showed no 
unusual development. The abdomen showed the presence of a median tumor, and 
by careful palpation its approximate limits were marked out, as well as the limits 
of a definite hard mass in the left upper quadrant. (Eig. 1.) 

No rectal opening or dimple could be found. The genitourinary apparatus was 
not typical of either male or female development. The external organ consisted 
entirely of a conical shaped mass two cm. in height, and 1 cm. in diameter, re 
maining in an erect position. Its position was about that of a clitoris. There 
was a small opening on its ventral side near the tip, from which a drop of 
milky material could be forced out by pressure on the abdomen. No scrotum, labia, 
or vagina could be made out. 



Fig'. 1. — Fetus showing outline of tumoi. 


In order to learn more about the skeletal development a radiogiam was made, 
with the exposure cut down. No bone was found in the tumor. There was a 
definite shadow, in the upper left quadrant of the abdomen, corresponding to 
the outline of the tumor. 

In the lower abdomen was a large irregular cystic mass which measured 5x8 
cm. It was composed of a median cavity, and on each side was another tense 
cyst somewhat smaller, terminating in a tube less than 1 cm. in diameter. 

Between the median cyst and the left cyst was the lowest portion of the 
bowel, representing the descending colon, or sigmoid, filled with dark meconium. 
It terminated in a solid cord at a point above and behind the median cyst, about 
4.5 cm., away from the normal location of the anus. 

The excretory organ was opened and within was found a dilated cavity, which 
led through a thin tube into the median cyst. Before opening the tube a small 
sound was passed clear into the median cyst. 

The appendix could be seen, at a point a little higher than normal, on the 
Tight side. 
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From the central cystic cavity, two tubes were traced upward, one on either 
side of the vertebral column, to a point a few centimeters below the diaphragm. 
Here each one ended in a dilated structure resembling the pelvis of a kidney, 
around which was a small clump of yellow-gray tissue (2x1 . 5x5 cm.). 

Upon opening the left cyst 30 or more c.c. of milky fluid ran out. From the 
median cyst about 50 c.c. of the same kind of material, and from the right cyst 
about 20 c.c. This milky fluid was allowed to stand for a few days and a 
sediment (SO per cent by vol.) collected, leaving opalescent fluid above. Upon 
shaking and centrifuging the sediment was reduced to 20 per cent by volume. 
It. consisted of large pavement epithelial cells with large amount of cytoplasm, 
and a dark staining nucleus, of moderate size, placed near the center. The 
opalescent fluid was acid and contained no urea. The specific gravity* was 1050. 

There were two ounces of orange-colored fluid from the pleural cavities. This 
fluid was acid in reaction, and contained SO per cent, by* volume, of albumin. 

The stomach was in normal position. Pericardium and heart were normal. 
Lungs were collapsed, but showed normal divisions. The thymus was normal in 
appearance. Thyroid appeared normal. 

Unfortunately the tissues were not secured for microscopic examination until 
after the second day, at which lime some decomposition had taken place. There 
remained, however, sufficient unchanged tissue to be of considerable assistance in 
determining the time at which the anomaly occurred. 

CONCLUSION 

We arc of the opinion that this combination of anomalies resulted 
from an arrest in development shortly after the period when the 
cloaca is replaced by separate structures for the discharge of repro- 
ductive, urinary, and digestive excretions. We consider the sex fe- 
male because no male sox glands were found, because a female gland 
was found, and because the specimen was one of unioval twins, the 
other twin being of the female sex. and because of the presence of 
very definite structures representing fallopian tubes. 

The relation of the rudimentary ureters and kidneys warrant, we 
believe, 1 lie opinion that, the central sac was destined to become a 
bladder. The fact that all three sacs contained similar fluid, rich in 
epithelial cells, confirms the belief that they arose from a common 

anlage. 



SARCOMA OF THE RECTOVAGINAL SEPTUM* 

By Onslow A. Gordon, .Jr., M.D., Brooklyn, N. Y. 

(Clinical Professor of Gynecology, Bellevue Medical College; Obstetrician , Pech 

Memorial Hospital ) 

T'M-IIS case is presented for two reasons: First, because of the in- 
frequent occurrence of vaginal sarcoma exclusive of sarcoma 
bbtryoid. Second, because of 1 lie apparent confusion of opinion among 
pathologists as to the histologic type of tissue in this case. 

Mrs. D., 51 years of age, reported for examination March' 12, 1D2G, complaining 
of irregular vaginal bleeding and a sense of pressure in the lower abdomen. 

Her family history was irrelevant, there being no history of malignancy or con- 
stitutional disease. Her previous medical history was irrelevant. Her menstrual 
history showed that she passed an apparently normal menopause six years ago. 



Fig-. X. — Mucosa and portion of submucosa, adjacent to neoplasm. The submucosa If- 
densely invaded with inflammatory cells. No evidence of tumor in tins area. 

Her previous surgical history revealed a laparotomy in October, 1924, at the Peck 
Memorial Hospital at which time she was thought to have a large ovarian cyst. 
A retroperitoneal teratoma weighing 11 kg. (2G pounds) was removed together 
with the right kidney. Histologic examination of this tumor showed in places a 
disorderly arrangement of epithelial cells suggesting a potential malignancy. There 
was no evidence of sarcoma. At the time of operation the uterus, both tubes and 
ovaries were macroscopically normal. 

Present illness . — The patient had noted moderate but gradually increasing 
metrorrhagia for four months, since November, 1925. She also noted for a short 

‘Read at a meeting’ of the New York Obstetrical Society, January 11, 192 <. 
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time past, a sense of pres mi re in the rectum especially upon defecation. Phc was 
otherwise in excellent condition and gaining in weight. 

General physical examination was negative. She was apparently in good health, 
her weight being 382 pounds. Abdominal examination showed a fat and pendulous 
abdominal wall. A postoperative scar measuring 2.1 cm., largely above the umbilicus, 
was well healed. No palpable masses, no tenderness. Inspection of the vaginal 
introitus showed the mucous membrane of the anterior wall near the urethra to 
be friable and bleed easily over an area of about 1 cm. in diameter. There was 
a tumor mass apparently in the rectovaginal septum about 2 cm. above the sphincter, 
the mass being about -1 cm. in diameter. At several points it seemed to have eroded 
the mucous membrane of the posterior vaginal wall in a polypoid type of freely 
bleeding masses. There was no involvement of the cervix nor vaginal vault. No 
adnexal or parametria] pathology was. palpable. The uterus: was apparently small 
and senile. Rectal examination showed no ulceration of the rectal mucosa. The 
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nodular mass under the posterior vaginal wall was plainly palpable anteriorly. A 
provisional diagnosis of sarcoma or malignant ndenomyoma of the rectovaginal 


septum wa« made and biopsy advised. 

The patient was operated upon March 1?., 1020. The vaginal mucous membrane 
covering the ti*-*ue of the tumor under the posterior vaginal wall was reflected 
exposing n soft freely bheuing tumor mass about • i cm. in diameter; this mass 
v.!i« removed by cautery. The small hemorrhagic area on the anterior wall was 
also cauterir* d. A specimen wa« set*; to the laboratory. 

Tl.fcter Tlabt, pnt?a>3 'gi.-t to the Peel: Memorial Hospital reported Shat the section 
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a diffuse delicate reticulum and wide, more densely fibrotic, trabeculae. The tumor 
was definitely sarcomatous and polymorphocellular in type. 

As the neoplasm was of somewhat unusual interest slides were shown to two 
other pathologists. One was of the opinion that the tissue was not malignant but 
was excessive granulation tissue. The third opinion I will quote verbatum. "In 
the section of tissue of the vaginal wall, in the case of Mrs. D., I am unable to 
convince myself that there is anything more than granulation tissue. The tissue 
is extremely cellular at certain points, suggesting, as you say, a tumor process, 
but most of the material is composed of very numerous cellular blood vessels. I 
think it is safest to assume this process to be exuberant granulation tissue. This 
opinion may be altered by the subsequent course of the disease." 

Twelve days after operation, March 25, vaginal examination showed several 
hard nodular masses along the posterior vaginal wall well above the location of 
the primary mass. 



Fig. 3. — Area from neoplasm. Note the extreme vascularity and dense cellular 

structure. 

Doctor William P. Healy was asked to see the patient in consultation on March 
30. It was his opinion that the patient was suffering from a very malignant type 
of sarcoma. He suggested a radiographic examination of the chest and lumbar 
spine. The spinal radiograph was negative. Prom the chest examination Doctor 
Eastmond reported a mediastinal mass behind and external to the right side of 
the heart, probably metastatic. 

On April 6, the patient was transferred to Dr. Healy ’s care at The Memorial 
Hospital, New York City, that she might receive intensive treatment by radium 
and x-ray. She was discharged from The Memorial Hospital April 16, following 
radiation and died at her home two weeks later from sepsis and cachexia. 

As to the infrequency of occurrence of vaginal sarcoma, Robert 
Frank states that McFarland, in 1911, collected sixty-eight eases. He 
also says that these growths appear as nodular, sessile, polypoid or 
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more rarely diffuse stenosiug growths. The anterior and posterior 
vaginal walls are most frequently affected. To quote further from 
Frank, “At tirst the vaginal epithelium covers these growths; later ne- 
crosis occurs and penetration of the neighborhood takes place. Huge 
necrotic hemorrhagic cvstically degenerating masses may result.” 
That is what occurred in this case. 

Frank Lynch states that he is convinced that surgical treatment of 
these cases is of no avail. He further states that the prognosis is always 
death, that radiation is only palliative and that there is no record of 
a case surviving after five years following any method of treatment. 



Fig-. 4. — Sarcoma of rectovaginal wall, with implant on anterior vaginal wall. 

In reference to the apparent confusion in interpretation of the his- 
tologic findings I would say that upon careful consideration this is not 
surprising. Lynch states that the degree of malignancy or benignaney 
of these growths cannot be judged from their histology alone and that 
an absolute histologic classification is impossible. 


71 Halsey Street. 




FIBROM Y OM AT A OF THE CERVIX— CASE REPORT 
By Piiilip J. Reel, M.D., F.A.C.S., Columbus, Ohio 

(From The Department of Gynecology and Pathology, The College of Medicine, 

The Ohio State University ) 

TX7IIILE fibroids of the cervix are more serious than those of the 
* * uterine body, fortunately they are much more rarely fo un d. 
Their relation to and importance in obstetrics cannot but be appreci- 
ated since it is rarely if ever possible to obtain dilatation of the canal 
equal to that required for delivery. 

Because of the unusual size of the tumor and a rather interesting clinical 
history the following case is reported: The patient was a young white girl, aged 
2d years, whose chief complaint, when she first came for examination , was en- 
largement of the abdomen associated with uterine bleeding. During the preceding 
seven or eight months she had been conscious of a slow, progressive enlargement 
of the abdomen so that at the time of examination her appearance was not unlike 
that of a pregnancy at term. Until two weeks prior to her admission into the 
hospital she had suffered no inconvenience other than slight constipation and 
occasional distress from liemmorhoids. At this time, while attempting to carry 
a heavy suitcase she suddenly developed a severe hemorrhage which necessitated 
immediate medical attention. Examination at this time revealed the presence and 
character of the tumor; the patient, however, refused operation until she could 
be removed to her home city. 

The menstrual history was entirely negative except for the hemorrhage men- 
tioned above. There had been no pregnancies. Her past and family history 
were likewise negative except that the mother had been operated some years 
previously for a uterine fibroid. 

Upon physical examination the abdomen presented a symmetric enlargement 
about the size and general contour of a full term pregnancy. The upper margin 
of the tumor was rounded and dome-like, extending to within a finger’s breadth 
of the ensiform. Palpation revealed the mass to be solid and smooth in outline 
except for a small nodular protuberance the size of an egg located on the upper 
margin and to the left of the midliue. The anterior abdominal wall, although 
somewhat tense, was freely moveable over the mass. 

Pelvic examination showed that the vaginal orifice was very small and the 
vagina admitted the introduction of but one finger for a distance of 2 cm. A 
complete effacement of the cervix was found. A large, hard tumor was impacted 
in the vagina and apparently filled the entire bony pelvis extending upwards into 
the abdomen to within a very short distance of the ensiform. The mass was so 
solidly impacted within the bony pelvis that it was impossible to move any portion 
of it. Eectal examination showed the growth occupying all of the hollow of the 
sacrum. 

At operation the uterus was found extending well above the umbilicus. 
Enormously dilated veins were present in both broad ligaments. The body and 
fundus of the uterus were located on the upper margin of the growth a small 
distance to the left of the midline. Here also were encountered the tubes and 
ovaries practically normal in size and position in so far as their relation to the 
fundus was concerned. The operative removal was unusually difficult because of 
dense adhesions between the fibroid and the rectum and the impaction within 
the bony pelvis. 
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The pathologic report showed the tumor to ho a true fibroid of the posterior 
portion of the cervix weighing 7 kg. The external os was found to be flush 
with the rounded lower surface of the mass while the cervical canal extending 
from the external os to the base of the uterine body measures 20 cm., the uterine 
canal being but 1.3 cm. in length. Gross section revealed the typical structure 
of fibromyomata while the microscopic examination showed a rather marked 
eellularity. 

Fibromyomata of the cervix while not exceedingly rare are suffi- 
ciently infrequent, to comprise an interesting group of tumors. A 
careful routine examination of all removed uteri would tend to place 
tlieir percentage of occurrence at about G per cent. They may arise 
in any portion of the cervix although the posterior lip would seem to 
he the most frequent site of origin. The genitourinary tract may pre- 
sent important complications when these tumors are of considerable 
size, especially if they extend anteriorly or laterally within the pelvis. 
The removal of the tumor which lias impaired ureteral drainage may 
result in a sudden release of hack pressure within the kidney and the 
production of an acute postoperative suppression, the seriousness of 
which may deter the convalescence of the patient. 

Mbiucal Arts Bun, ping. 


Rudaux and Durante: A Gravid Uterus Without Apparent Adnexa. Bulletin 

dc la Soc. d ’ Obstetriquc et do Gynecologic, 1023, xiv, G39. 

A gravida ii, aged 32, was admitted to the hospital because of eclampsia and 
died the same day. She bad previously bad a miscarriage at six months. Autopsy 
showed an apparently normal uterus but there seemed to be a complete absence of 
the adnexa and broad ligaments. An abdominal scar was present. Inquiry revealed 
that an operation liad been performed four years previously for an ectopic pregnancy 
on the right side. The surgeon who operated said that he had removed the right 
tube and perhaps part of the right ovary but lie did not touch the adnexa on the 
left side. A second operation Avas performed two years later for a left-sided in 
guinal hernia. 

Only on histologic examination was an ovary found. This Avas atrophic and con- 
tained a corpus luteum. This ovary and the accompanying atrophied tube were 
buried in the uterine wall on the left side of the uterus. No follicles were seen 
in the ovary. The authors believe that the condition of the lube and ovary found 
was not accidental but a congenital anomaly. It is possible that, the ectopic pregnancy 
for which the patient AA-as operated upon, may have occurred in a similarly anomalous 
tube. The abo\ T e case indicates that in cases AA'here both ovaries seem to be missing 
on macroscopic examination no definite conclusion should be draAvn until after 
histologic investigation. J. P. Gueenhibe. 
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Conducted by Fred L. Adair, M.D. 


A MATERNITY HUT JN TIIE NEAR EAST 

( From the Society for Near East Relief) 

O UTSIDE the city of Beirut there are camps of Armenians, refugees from Asia 
Minor, who have been given hospitality in Syria for several years. Their 
dwellings are often ingenious, as witness several sheathed with flattened gasoline 
tins, but arc very crude. A club of American and British women cooperates with 
the city in welfare work; Near East Belief maintains a clinic for the refugees 
and a Day Nursery where the mothers leave their small children while they go out 
to earn for their little brood. 



Armenian refugee mothers with their babies born at the Near East Relief Mater- 
nity House, Beirut, Syria. Dr. Wilson Dodd, Medical Director, stands at the left 
center beside Miss Agnes Evon, Director of Nursing Service. The other doctois 
and nurses are native Armenians. 

Naturally life is a bitter struggle for these unfortunates, bereft of homes and 
property', doing their best in a strange land to contend with problems of housing 
and unemployment. One of the most serious of their difficulties has been the 
absence of any opportunity for maternity care. In the lionr of their darkest need 
these poor women had only their neiglibois and friends to help them. 

The situation was a source of anxiety to Agnes Evon, the American head of the 
Near East Belief Nursing Service. With Dr. Wilson Dodd, Princeton, 191G, in 
charge of the Medical Service, she believed that the doctors and nurses, who were 
all eager to help, might shoulder the extra burden of the maternity' work if, it 
could be concentrated. Concentration meant the building of a hospital adjoining 
the Near East Relief Clinic and Day Nursery, but there was no money with which 
to do it. 
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Yet. it was (Tone. The American and British resident women raised the needed 
funds, and a hut twenty-two feet by forty-five feet was erected. It is of the 
simplest type, yet its equipment is sufficient, and the babies, dozing and gurgling 
in their market baskets, arc as content as if they were cradled in expensive 
bassinettes. It lias but fourteen beds, but they are enough for each has three 
patients a month. Its decorations are confined to the beauty of cleanliness and to 
the freshness of blue and white curtains at the windows. 

Already this hospital has proved a superlative blessing. No one who can pay 
for medical or nursing service is admitted. It reaches the poorest of the poor 
with its timely and comforting aid. 

Support comes from a local charitable society, from the American and British 
women’s club, and from Near East Belief (which contributes the medical and 
nursing service). It is to continue this and similar work, as well as that for 
orphan children, that the National Golden Buie Committee asks for donations on 
Golden Buie Sunday, the first Sunday in December. 


MEETING OF THE JOINT COMMITTEE ON MATERNAL 

WELFARE 


A MEETING of the Joint Committee on Maternal Welfare was held in Wash- 
ington, D. C., on May IS, 1027, Drs. Lynch, Spcidel and Kosmak being in 
attendance. The report of the Chairman of the Committee, Dr. Ered L. Adair, whose 
absence was due to illness, was considered, and the following recommendations were 
acted upon: The advisability of holding two meetings annually was favored. Until 
a more definite financial plan could be worked out it was resolved to continue the 
requests for the usual appropriations from the participating societies. 

The appointment of the chairmen of the subcommittees for each state was to be 
continued as ottering the most favorable method of extending the work of the 
central committee. 

A report on intrapartum care, prepared by Dr. W. C. Danforth, was to be 
referred to the constituent members of the Committee for study and suggestions. 

A resolution was introduced at the Section meeting of the American Medical 
Association providing for an investigation of the maternal mortality from puerperal 
sepsis in the United States. Further action on this resolution will be referred 
to in a later report. 

It is a pleasure to record that the Section on Obstetrics and Gynecology of the 
American Medical Association acted favorably on the suggestion to appoint three 
of its members to the central committee on Maternal Welfare. The latter is now 
constituted as follows: 

American Medical Association, Section Obstetrics, Gynecology and Abdominal 
Surgery, Dr. Rudolph W. Holmes, Dr. Robert D. Musscy, and Dr. Fred L. Adair. 

American Gynecological Society, Dr. Geo. W. Kosmak, Dr. Frank W. Lynch, 
and Dr. W. C. Danforth. 

American Association Obstetricians, Gynecologists and Abdominal Surgeons, Dr. 
Edgar A. Vander Veer, Dr. Geo. Yan Amber Brown, and Dr. Geo. C. Mosher. 

American Child Health Association, Dr. Robert L. DeNormandie, Dr. Ralph W. 
Lobenstine, and Dr. Fred L. Adair, with Dr. Fred L. Adair, of Minneapolis, Minn., 
as Chairman of the Joint Committee. 



Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF JANUAEY 11, 1027 

Or. W. P. Conway i*eported a case of Ruptured Ectopic Gestation and 
Incomplete Abortion. 

This patient, E. M., Italian, thirty-tliree years old, married, para-seven, -was 
admitted to the Gynecological Ward in the Atlantic City Hospital, on October 
13, 192G, with a diagnosis of incomplete abortion, six to eight weeks, and a tender 
mass in the lower right quadrant of the abdomen. Her last menstruation was 
August 2 to 8, quite normal, and with no more pain than usual. The first week 
in September she noticed some spotting for two days, but no regular menstruation. 
Prom that time on she had a feeling of soreness and pain in the lower right side 
daily, and for two weeks before admission to the hospital she was in bed on account 
of this pain. Her physician at that time made a diagnosis of pelvic inflammation 
with right-sided salpingitis and a pregnancy of six weeks. The treatment given 
was, rest in bed, ice bags to abdomen, low enemas, and opiates in small doses 
for the relief of pain. 

Three days before admission to the hospital, she had an attack of sudden 
severe pain, in the lower part of the abdomen. The next day she aborted the 
fetus only. Since she lived about ten miles in the country her family physician 
packed her vagina to control uterine hemorrhage, before sending her to the hospital. 

On admission the findings were those of a six to eight weeks’ incomplete 
abortion, with a portion of the placenta protruding from the cervix. She was 
acutely tender on the right side of the uterus and a fluctuating mass could be 
felt in the culdesac. The temperature was 09.4,° pulse 120, respiration 28. A 
diagnosis of ruptured ectopic gestation, right side was made, and she was ordered 
foT operation promptly as her condition was poor, and she was given 250 c.c. of 
glucose solution intravenously. The uterus was irrigated with a large dull spoon 
curette. Several pieces of placenta were removed and the cavity packed with 
plain gauze. On opening the adbomen, considerable fresh blood and many black 
clots were found in the culdesac. The middle third of the right tube was rup- 
tured and there was a hematoma of the right ovary. The fetus, about 1 % inches 
long, was found and there were many fragments of decidous tissue. The right 
tube and ovary and appendix were removed, and the abdominal wound closed 
with layer sutures. 

The patient made an uneventful recovery, and left the hospital on the sixteenth 
day r after admission, in very good condition. 

DISCUSSION 

DR. WILLIAM P. HEALY said there were two points worthy of comment 
from the operative point of view. He did not advise removal of the appendix 
in the presence of so much free blood in the peritoneal cavity. Also, it is desirable 
to leave the ovary on the affected side, if reasonably normal, rather than to remove 
it with the diseased tube. In this particular instance the ovary seemed not to 
be normal, therefore it was undoubtedly good judgment to remove it. It was 
undesirable to curette the uterus before opening the abdomen to remove a supposed 
ectopic gestation because of the possibility of an error in diagnosis. The lesion 
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may not be an ectopic gestation, but may be a normal intrauterine pregnancy 
complicated by some other pelvic lesion. Or the condition may bo a. combination of 
normal intrauterine pregnancy with ectopic gestation, and it would be unfortunate 
to terminate a normal intrauterine gestation by curettage. 

DE. H. D. FUBNISS said that combined uterine and extrauterine pregnancy 
was raTe. Novak (1925) was able to collect from the literature, from 1913 to 
date, 32 cases, two of them his own. These added to the 244 cases collected by 
Leugebauer, from 190S to 1912, gave a total of 27G. Dr. John N. Furniss had 
a case of ruptured ectopic, successfully operated upon, and delivered seven months 
later of full-term twins. 

Decently Dr. Furniss had a patient who was curetted to interrupt what was 
thought to be a uterine pregnancy. Two weeks later she had a profuse internal 
hemorrhage as a result of a ruptured ectopic, and was operated upon eight hours 
later. She had all the appearances of a postoperative hemorrhage, and after 
blood transfusion he reopened her to find a quart of free blood, the hemorrhage 
being due to loosening of a ligature at the uterine end of the removed tube. 
She made an uneventful recovery. He doubted a uterino pregnancy. 

DE. CONWAY said in reply to Dr. Ilealy that on arrival of the patient at 
the hospital the fetus was out. He emptied the uterus of the placenta and then 
did the laparotomy for the ruptured tubal pregnancy. 

Dr. 0. A. Gordon, Jr., reported a case of Sarcoma of the Rectovaginal 
Septum. (See page 382.) 

Dr. R. N. Pierson presented (by invitation) a paper entitled Fibro- 
myomata and Pregnancy. (For original article see page 333.) 

DISCUSSION 

DE. I. C. BUBIN said with reference to the incidence of myomata in sterility, 
that if some statistic study, comparative in character, should be made, and based 
on such a large study as Dr. Pierson lias presented, it would help us to formulate 
definite ideas as to the best way to treat this complication. 

This might be made to include: (1) cases of sterility associated with fibroids, 
no operation having been performed; (2) cases of sterility, or pregnancy com- 
plicated by fibroids which have been removed by myomectomy; (3) cases of 
myomectomy done during pregnancy where, (a) either abortion took place or, (b) 
the pregnancy went on to term. 

Tho reason for such a statistic study is what Dr. Ilealy has emphasized, 
and that is that sterility is very common in women who have fibroinyomata. Preg- 
nancy may take place in these cases not only during the early reproductive life, 
but rather late, and at the premenopause in some instances. The first pregnancy 
very commonly terminates in abortion; the second probably too. Tho question 
arises whether we shall in a second pregnancy in a woman who 1ms had a previous 
abortion, probably due to the fibroid condition of the uterus, do everything in 
our power to carry her to term, even to the extent of keeping her in bed for 
three or four months, and then meeting the situation as it might arise during labor, 
by trial, etc.; or whether we shall let her have her abortion the second time, and 
then subsequently do a myomectomy in the nonpregnant condition. 

It has been Dr. Eubin’s practice in the effort to help these women, to give them 
every chance and not risk doing myomectomy when there is slight bleeding be- 
cause of the possibility to terminating that very early pregnancy which might 
have gone on to term and which might have given her the only chance of becoming a 
mother. 
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DR. JOHN 0. POLAK called attention to the two or three instances of meddling 
with labor in the presence of fibroids by the introduction of a bag. There is 
no more pernicious practice than the introduction of a bag for dilatation of the 
cervix in fibroid uteri. We usually have an inertia in these cases due to a bad 
uterine wall with potential sepsis owing to defective drainage. We can prevent 
abortion in a large number of these women if we teach them how to behave during 
pregnancy. The tendency to abortion is much more frequent when fibroids com- 
plicate pregnancy than in normal pregnancy. These patients should be taught 
to rest at the time of the expected period and to abstain from sexual relations 
until the pregnancy has passed the fourth month, and to take the knee chest 
position night and morning for a period of ten minutes. By assuming this posture 
incarceration of the heavy uterus is prevented and pelvic engorgement relieved. 

Dr. Polak believed a large number of these pregnant women with fibroids will 
take care of themselves during labor, and he lets these women go to term, and 
gives them a test of labor. If they do not deliver spontaneously (and they usually 
deliver promptly if they are going to deliver spontaneously) he does a cesarean 
which is followed by hysterectomy. These uteri contract and retract poorly and 
uterine drainage is interfered with which results in morbidity or mortality. Six 
or eight years ago he had several cases in succession in which conservatism was 
attempted. They all drained badly and two of them died from infection, 

DR. A. B. DAVIS called attention to pedunculated myofibroma of the uterus, 
with or without torsion of the pedicle, as a complication of pregnancy. In 1925, 
a primiparous patient came under his care when she was three months pregnant. 
Nausea and vomiting were troublesome symptoms which continued to some extent 
throughout the pregnancy. There was a report that when two months pregnant 
she had a short sharp attack of bleeding which ceased. 

Upon first examination normal uterine pregnancy Was found, and also a rather 
freely movable mass to the left side of the uterus. A diagnosis of pedunculated 
fibroid was made, taking its origin to the left, anterior and somewhat below the 
fundus, with rather a long pedicle. It was decided to manage this case expectantly. 
From time to time there were reports of sudden cramp-like pains in this region, 
lasting for a short time and as suddenly' disappearing; also, occasionally, slight 
spotting appeared. There was nothing noteworthy in the blood pressure, transitory 
glycosuria was noted from time to time. Pregnancy' continued in this way' until 
the end of the sixth month when the patient suffered very severe pain in the region 
of the tumor. Morphine was given freely, affording only' partial relief. The 
patient was then admitted to the hospital with the appearance of being very 
ill and suffering acutely. Temperature 101° F., pulse 120 and very high leucocyte 
and polymorph count. There was well-marked albuminuria with hyaline and 
granular casts. Marked tenderness was evident over the site of the tumor and 
for a considerable area about it. There were no uterine contractions or disturbances 
in the fetal heart. 

The abdomen was opened disclosing a tumor mass, evidently strangulated, about 
7 cm. in diameter; two-thirds of its surface was covered with adherent omentum 
and plastic lymph, a portion of the small intestine was also adherent, 'fliese 
adhesions were easily' separated, the pedicle ivas found tightly twisted one and 
one-half turns. This was clamped and ligated and the tumor excised. Peritoneum 
was sutured over the stump and the abdomen closed in layers. Postoperative 
course was febrile and painful for a few days and thereafter uneventful. There 
was no attempt at onset of labor and the pregnancy continued to full term 
when a living child, vertex R.O.P. was delivered by easy' low forceps. 

Another case of normal uterine pregnancy' with a very' large pedunculated fibroid : 

In this instance tiie pedicle was short, about 5 cm. in diameter, taking origin to 
the right posterior and just below the fundus. Beyond discomfort and pressure 
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this gave no trouble until early in the seventh month. At this time it was so 
large that great distress was caused by pressure, especially in the region of the 
liver. The tumor was removed and the stump treated as in the former case. 
It proved to be larger than the then pregnant uterus. Characteristic red degenera- 
tion was well advanced. Recovery from operation was uneventful and the preg- 
nancy continued to full term. 

It is rather surprising how many cases we see of even very large fibroids of 
the uterus as complications of pregnancy and to note how well the developing 
uterus will adjust itself to this encroaching mass, especially if the abdomen is 
largo and roomy. It is noteworthy that these tumors diminish in size after labor. 
Sometimes interstitial fibroids of comparatively small size proved to be the of- 
fending agents, causing threat to abort. Many times these can be removed by 
myomectomy and the pregnancy continue. Dr. Davis was not successful in having 
pregnancy continue in cases of myomectomy in which a considerable area of 
membrano has been exposed, for within a very short, time the patient aborts, 
or goes into premature labor. He had many fibroids of the uterus complicating 
pregnancy in patients upon whom lie had performed cesarean section but did 

not recall that he had ever done a hysterectomy or lost- a patient in such cases. 

DR. ELIOT BISHOP said that treatment depends on the location of the 
fibroid. That which seems the most serious is the large obstructing tumor, which, 
grave as it is, suggests its own treatment, — delivery from above. The second loca- 
tion of the tumor is much more common than we would infer from the paper, 
because, presumably, in most instances, it is inconsequential, and that is the 
subscrous tumor, which in some instances causes pain so severe as to need very 
definite treatment and, in very rare instances, to become necrotic, as Dr. Kosmnk 

reported at a meeting of the State Society a few years ago. 

The next location is intramural, and here the tumor produces trouble by inter- 
fering udth that part of the physiology of labor that is insufficiently emphasized — 
retraction. If the tumor is in the lower uterine segment, retraction is delayed, or 
often prevented, the first stage refuses to proceed, and section is imperative. If, 
however, the delivery is accomplished spontaneously, contraction and retraction in 
the third stage may be interfered with to the extent of a postpartum hemorrhage. 
Later on, the physiology of the puerperium may be faulty, and subinvolution, with 
its train of symptoms, develops. 

DR. GEORGE W. KOSMAK said that a study of this kind, involving such a 
large number of cases so closely observed by a single body of men, will undoubtedly 
be quoted repeatedly in medical literature, because it constitutes a most valuable 
contribution to the subject. He took exception to the attitude toward myomectomy 
during pregnancy and believed that fibroids should be regarded more seriously 
before and after labor than during labor. 

Dr. Kosmak referred to a case reported before this Society some years ago, 
in which myomectomy during pregnancy saved the woman, saved her uterus, and 
allowed another pregnancy to take place subsequently. This patient was about 
five months pregnant and her uterine mass reached to the ensiform. She was 
bleeding slightly, she had a little elevation of temperature and a great deal of 
abdominal pain. She was in such condition that something had to be done to 
relieve her. Dr. Kosmak did an exploratory laparotomy, expecting to do a 
hysterectomy, and found one fibroid in the anterior wall at the fundus, one at one 
cornu, and another one on the posterior wall, far down, so that this lowermost - 
fibroid really occupied almost the entire pelvic cavity. There was no difficulty 
in removing the fibroid in the anterior wall and that near the cornu, but it required 
complete delivery of the uterus outside the abdominal cavity to get at the fibroid 
on the posterior wall, and this extended down practically to the endometrium 



394 THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


The three tumors wore excised, she went on with her pregnancy and was sub- 
sequently delivered. This case was at the Lying-In . Hospital. Before that in 
another case a fibroid as large as a good-sized grapefruit was removed from 

the fundus of the uterus, near the cornu, which was also accompanied by slight 

elevation of temperature and extreme pain. She went on to term and was de- 
livered without any difficulty. The first patient was delivered a second time less 
than two years ago without difficulty whatsoever. 

Dr. Kosmalc believed if fibroids cause symptoms during pregnancy, including 
pain and tenderness, slight elevation of temperature, and perhaps bleeding, that 
we should in all such cases attempt a myomectomy. If after the abdomen is 
opened, wo find conditions are such that it might be more advisable to terminate 

the pregnancy, we can always do so; but a. great many of these women can have 

their uteri saved for a possible future pregnancy if we pursue this more conservative 
course. 

As to the fibroids after delivery, Dr. Kosmak believed that we are confronted 
with a more serious situation. In those cases a conservative policy, while it seems 
to be indicated, is one that cannot always be followed. He had a few cases in 
which he did a radical operation for sloughing fibroids after labor, with good 
results. It means if the fibroid is in such a position that you can get at it, it can 
sometimes be removed without sacrificing the uterus and save the uterus for a 
future pregnancy, particularly in the young woman. On the other hand, the 
process may be so extensive that we may have to remove the entire uterus; but 
his point in making these remarks is to direct attention to the possibility of 
conservative treatment in the presence of fibroid tumors in which during pregnancy 
there is a rapid growth and which cause symptoms and where especially in the 
young woman, we do not want to sacrifice her ability to bear children sub- 
sequently. 

DE. E. T. FEANK said that the viewpoints so far submitted seemed to have 
come largely from the obstetricians. He thought that those who see these cases 
earlier look at them from a slight different standpoint. If asked to determine 
whether it is safe for tlioso women to go through labor, there is no harder 
question to answer when such a woman presents herself in the second or third 
month of pregnancy. Just as Dr. Kosmak has said, and Dr. Bishop, too, when the 
tumors obstruct the pelvis, the answer is easier to give. In other cases it always 
is advisable to suggest waiting, under close observation, for a month or two and 
see the rapidity with which these growths increase. We all know they are apt 
to slow 7 up after the fourth month, but, again and again, by the time the fourth 
month it reached, the question has answered itself. If by that time the pregnancy 
occupies one-third of the mass and the fibroid two-thirds, he thinks the likelihood 
of such a patient carrying to term is extremely small. Furthermore, he thinks 
the most favorable time for myomectomy, (and in this he agreed with Dr. Kosmak) 
in many cases should be considered as around the fourth month. 

Dr. Frank referred to two striking cases where in doing a myomectomy he 
saw the fetus shining through the membranes. The endometrium was actually 
partly injured in the enucleation of the tumors. Both those cases went to term, 
and one of them has had a second child since then without the slightest trouble. 

If we find at the fourth month that enucleation of the tumors jeopardizes the 
likelihood of carrying the fetus to term to such a degree that an immediate 
abortion is likely to occur, it is perfectly feasible to empty the uterus and then 
sew it up as if you were dealing with a cesarean section at term, and with the 
exception of one case, where there was a very advanced thyroid condition present, 
no fatality occurred in all the cases Dr. Frank treated in that fashion at this early 
period of pregnancy. On the other hand, if you open the abdomen, particularly 
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in multiparae, and find the conditions for myomectomy are so unfavorable that 
the likelihood of carrying through on account of the fibroids occupying a large 
part of the entire mass is small, Dr. Prank would not hesitate to do a hysterectomy. 

DR. S. IT. GEIST referred to a primipara in the fourth month of pregnancy 
(upon whom he had done a myomectomy) . She went into labor normally and de- 
livered herself spontaneously of a seven-pound male child. She had a retained 
placenta and finally it was necessary to remove it manually. He found the placenta 
perfectly free except along a straight line from fundus half way to. cervix. Dr. 
Geist found that for a distance of seven centimeters in length and one and a half 
centimeters in width, there was no evidence of placental tissue, but simply a thin 
shaggy scar where the placenta was attached. In the removal of the fibroid the 
circulation of the endometrium, or rather the decidua, had been so interfered with 
that it was replaced by scar tissue, and the condition was practically a placenta 
accreta". 

She had a second baby later without any difficulty with the placenta. 

DR. WILLIAM! P. HEALY said that pregnancy going to term is unusual in 
women having fibromyomatous tumors. Therefore, when we come across a patient, 
who is pregnant and who has a fibromyomatous uterus, we should bear in mind that this 
may be the only pregnancy, especially if it is her first one, that she may ever carry to 
term, and wc ought to approach it very conservatively. If it is in the first four or 
five months of gestation and the number of tumors is not great, and the location 
is such, as in the case mentioned by Dr. Ward where there is an incarcerated, 
retroverted or retroflexcd uterus with a tumor lying anteriorly, the woman is going 
to abort if you do not do something to get the uterus out. of its malposition, 
and that means removing the tumor, and you may save the pregnancy for her. 
He considered it better to do the myomectomy in the presence of the pregnancy 
and take the risk of a possible subsequent spontaneous abortion, rather than to 
interrupt the pregnancy with the idea of doing a myomectomy later and hoping 
that then she will conceive and go to term. On the other hand, if you have a 
large number of myomata in tlie uterus, it is infinitely better to leave the patient 
alone with her pregnancy, because, as has been mentioned by the reader of the 
paper and by Dr. Polak and most of the speakers, we are constantly amazed to 
note how apparently impossible conditions arc overcome spontaneously in the 
normal growth of the uterus with the pregnancy. 

DR. PIERSON (closing) : Dr. Polak spoke of the use of the bag as being 
practically never indicated for the reason of fibroids alone. We had eight cases 
in this series of 250 in which a bag was used, but only one case in which it was 
used because of the fibroids. In that case, it was ineffective. 

As for the viewpoints of Dr. Kosmak, Dr. Frank, and Dr. Ward in respect 
to myomectomy during pregnancy. Dr. Pierson agreed that there are cases in 
which myomectomy may he properly done, but that conservative treatment is wiser 
in the majority of cases, for the reason as mentioned by Dr. Healy and Dr. 
Rubin that it may be the patient’s last chance to have a child. For experience 
shows that, many times, the attempt at conservative myomectomy during pregnanev 
has to be abandoned because of difficulties arising during the procedure, so that 
finally hysterectomy is done. 

Dr. Geist ’s report of a case in which the placenta was adherent to a former 
myomectomy scar' is interesting. There were 15 cases of adherent placentas in this 
series of 250. This is, however, a clinical and not a pathologic 'diagnosis. It 
is probable that only a few of these cases were true adherent placentas. 

Dr. Rubin spoke of the relationship of fibroids to sterility. No report was 
here included of the cases upon which myomectomy was done as a treatment of 
sterility. Dr. Rubin spoke also of the time of election for doing myomectomy 
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from the standpoint of improvement of errors of reproductive capacity. This is 
a very important and difficult problem. Dr. Pierson was reminded of a case 
first seen at about the sixth month of pregnancy with an anterior intramural 
fibroid about 5 cm. in diameter. This patient aborted at six and one-half months. 
With involution of the uterus the tumor disappeared. The patient, in a feu- 
months, wanted to know if she should again become pregnant. The late Dr. 
Studdiford agreed that since no tumor was palpable, she should be allowed to be- 
come pregnant. Pregnancy occurred promptly and the fibroid reappeared at about 
the fourth month. At five and one-half months, she again had an irritable uterus 
and threatened premature labor. The patient was put to bed for the rest of her 
pregnancy. Even so, there was premature rupture of the membranes at the eighth 
month. Fortunately, her five-pound child survived. Such an experience makes one 
wonder if one would be justified in such a case in doing a myomectomy in the 
puerperal period, or shortly thereafter, in order to imjirove the patient’s future 
reproductive capacity. The tumor just described has again involuted with the 
uterus, so that it cannot now be felt. 


OBSTETRICAL SOCIETY OF PHILADELPHIA 

STATED MEETING, DECEMBER 2, 1926 

Dr. B. P. "Watson, of New York, by invitation, presented an address 
entitled The Responsibility of the Obstetrical Teacher in Relation to 
Maternal Mortality and Morbidity. (See page 277.) 

DISCUSSION 

DR. RICHARD C. NORRIS said that it seemed in this country, in recent years, 
that better results are obtained by increasing more and more our hospital maternity 
work. We are urging more and more women to go to hospitals for their con- 
finement for the benefit of the woman herself ns well as the practitioner of 
obstetrics. The trouble w-ith the system of cooperative or teamwork of a specially 
trained nurse and a doctor, in remote districts, is that the work, practically, 
would largely fall to the associated trained obstetric nurse. I am not sure that our 
Public Health Service, which is demanding more and more the services of the 
trained nurse as a substitute for the rapidly decreasing country doctor, is not 
making the public service nurse a higher type of midwife. The midwife 
problem -we have tried to get rid of but find, practically, we cannot do it. If 
the country doctor cannot be a trained obstetrician, which seems to be a fact, 
this work must fall into the hands of women properly trained for it, whether you 
call her a trained obstetric attendant or a higher order of midwife. It is iinpos- 
' sible to have the doctor in the outlying districts in attendance on two or more 
women actively in labor at remote distances from each other. The more prac- 
tical plan is to increase everywhere community maternity hospitals, even in out- 
lying districts. To educate a group of graduate nurses as obstetric attendants, 
and attempt to have them cooperate with country doctors, would ultimately lead 
to the nurse replacing the doctor, if they exhibited, as they probably would, the 
self assurance and attitude of the modern trained nurse. He should prefer the 
slogan of ''more obstetric hospitals” rather than "more trained nurses to do 
the doctor’s work.” 

DR. L. S. COGILL wondered what effect— in the near future— periodic health 
examinations are going to have upon these statistics. 
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If we do follow-up work during llic entire so-called childbearing period of 
the woman instead of merely during the prenatal stage, wo can check up much 
earlier any existing pathology, which otherwise would result in ill health or death 
of mother or infant. 

Jf the infant is followed through health clinics from birth to motherhood, much 
needless pathology will be avoided. 

This plan properly carried out, plus good care at birth should tend toward 
reduction of the present maternal and infant morbidity and mortality. 

DE. P. BEOOKE BLAND said that Dr. Watson’s paper has placed the stamp 
of approval on the teaching of obstetrics in Philadelphia institutions and the 
plan he has outlined is being followed today. The mind of the medical student, 
the prospective general practitioner of medicine, who must of necessity be 33 
per cent obstetrician, must be inculcated with the well-known truth that the 
successful practice of obstetrics resides, first, in zealous prenatal supervision, so 
aptly described or named by Holland, “The Strategy of Obstetrics,” and, second, 
in pursuing during labor an aseptic watchful waiting plan, as mentioned by Dr. 
Watson. Hasty manual or indiscriminate instrumental and abdominal delivery 
have combined to contribute to the unusual or the exceptionally high mortality 
and morbidity in this country. To all familiar with the present situation it is 
quite obvious that something is woefully wrong in our obstetric work and it is 
equally obvious that something must be done, some plan inaugurated, to reduce 
or eliminate the present day high morbidity and mortality. 

DE. GEOEGE M. BOYD was impressed with the conservative viewpoint taken 
throughout this address and was fully in accord with his counsel as to the wisdom 
of testing the stages of labor, keeping in mind the fact that the primipara may 
go 24 hours and the multipara 12 hours without developing dystocia. In 1921 
he reviewed 10,042 consecutive cases delivered in the Philadelphia Lying-In 
Charity. This report was prompted by the feeling that many obstetricians ex- 
ercised too great haste in labor and too often resorted to surgical interference. 
The report was made to determine the frequency of spontaneous delivery and 
also the maternal and fetal mortality. It was found that if the time element was 
observed, in 90 per cent of the cases the labor was spontaneous and that surgical 
interference was reduced to the minimum. By following this course there was a 
fetal mortality of 5.39 per cent. A study of 10,000 cases in 1915 made by the 
Sloane Hospital for Women, New York, the Columbia Hospital, Washington and 
Johns Hopkins Hospital, Baltimore, showed about the same fetal mortality. 

DE. WILLIAM E. NICHOLSON felt that it would be not an unmixed evil if 
men were sent out from the various medical schools of the country without any 
knowledge of the so-called "high application of the forceps.” The indication 
for this operation is very rare, and most of the cases subjected to it either 
should have been cesareanized or should have waited for a longer test of labor. 

It is impossible to teach the differential diagnosis between these two classes 
of cases to a man in his undergraduate course, and it is' also impossible to teach 
these to a short term interne. 

He thoroughly agreed also that too little time is given to the teaching of ob- 
stetrics in the medical schools today and was convinced that much of the time 
spent on the benches or assisting at gynecologic and obstetric operations, is pure, 
sheer waste, and that if the time now devoted to this useless activity were de- 
voted to the actual study of prenatal cases, together with the use of the mid- 
pelvic and low forceps, that the student would benefit, to say nothing of the added 
safety to his patients. 

With regard to the question of the midwives, there is, of course, in this country, 
not the least danger that the better class of patients will ever be in the hands' 
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o£ the midwife, end no nation, as yet, has ever been able to get away from the 
midwife, and the trend on the Continent and in England, has been to improve the 
knowledge of the midwife, in order that she may rare for her patients with less 
danger. 

It is not the time nor place to quote midwife statistics, but the Pennsylvania 
mortality and morbidity percentage compared very favorably with those furnished 
by a similar collection of cases delivered outside hospitals. 

The plan of inspecting each case after delivery is the only feasible plan to 
insure good care and the expense incurring in this plan is very much less to the 
state than it would be if these women were all hospitalized. 

DR. WATSON (in closing) said that in Edinburgh the clinical material in 
hospitals was being used almost entirely for the midwife to the exclusion of the 
medical student, and one of the first addresses he gave in Edinburgh was a protest 
against the midwife. In tho four years he was there, lie changed his opinion be- 
cause he found that the properly trained midwife was filling a place in the com- 
munity. In the large working communities in Britain where men earn a bare 
living wage, where both doctor and nurse cannot be paid, where there is not 
sufficient hospital accommodation to provide for every confinement, the midwife 
does good work. She would do still better work if she always cooperated with the - 
doctor. Dr. Watson was very much struck with the enthusiasm of certain busy 
practitioners in mining areas and manufacturing towns who had employed in their 
practice trained mid wives. The doctor exercised prenatal supervision; the midwife 
did tho actual deliver;', only calling in the doctor when necessary. The number of 
instrumental deliveries was greatly reduced and the doctor himself had more 
leisure. Dr. Watson quite agreed with Dr. Norris that to have sufficient hospitals 
to accommodate every woman in labor would bo the ideal solution of the problem. 
That is going to take some time and we must be feeling out in all directions to 
meet the present situation. In regard to teaching students, we must get back to 
essentials, wo must teach clinically. Students must know biochemistry and metabolism 
and the various laboratory tests, but don’t let us have them depend on these things 
to the exclusion of simple clinical tests. I believe that we must go back more and 
more to the old method of making them listen, inspect, palpate, auscultate, and 
make up their minds about the whole clinical picture, using laboratory methods to 
fill in the blanks and complete the diagnosis. 


NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL 

SOCIETY 

MEETING MELD FEBRUARY 10, 1927 
Dr. A. F. Hebert reported a case of Emphysema Following Labor. 

The patient, a white woman, was admitted in hard labor and was delivered 
spontaneously shortly thereafter. About an hour and a half after delivery, and 
some three-quarters of an hour after she had begun to complain of pain and 
swelling in tlie left side of her neck, she was examined by Dr. Hebert, who made 
out a distinct area of emphysema in this region. The process continued to spread 
along the line of the sternomastoid muscles and under the pectorals, down to the 
tip of the sternum. On the day the report was made it extended as far as the 
elbow. X-ray examination was negative, her general condition seemed good, and 
recovery was expected. 
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Dr, Ilebcrt 1mA seen no similar case before, and on inquiry found that Dr. C. 
Jeff Miller had seen but two and Dr. J. W, Newman but one. He had not in- 
vestigated the literature, but mentioned that. DeLeo ignored the condition in his 
textbook. The interesting feature of the ease was its occurrence so soon after a 
normal labor, with no explanation of the etiology. 

DD. HILLIARD E. MILLER recollected that two years ago a case* similar to 
this in the area involved was reported in Surgery, Gynecology and Obstetrics. 
The author believed that lie was reporting a unique condition, but tlio following 

month the editor of this Journal (G. \V. K.) called his attention to some forty 

similar cases in the literature, and gave a full list, of references. 

DR. T. B. SELLERS reported a similar case treated by him five years ago. 
The patient, a primipara, developed the condition during the time she was in 
hospital undergoing treatment for pernicious vomiting, of so severe a type that it 
finally responded only to repeated intravenous infusions of glucose. She was 
originally a very large woman, and the emphysema, which involved the head, neck 
and chest, distorted her almost beyond recognition. The condition cleared up 

spontaneously within a few days, but two and a half months later she miscarried 

for no apparent reason. 

Dr. B. C. Garrett read a paper entitled The Evolution of the Low 
Cesarean Operation, condensed from DeLee’s paper before the Amer- 
ican Gynecological Society in 1925. 

DISCUSSION 

DR. PHILLIPS J. CARTER stated that he had performed this operation first 
in five cases on the service of Dr. C. Jeff Miller in Charity Hospital from 191i> 
to 1917. All of the patients had been examined on the outside, in two cases forceps 
had been attempted, and all of them in bis opinion were definitely infected. Drain- 
age was done in all cases, in all the convalescence was definitely febrile, but in spite 
of the unfavorable circumstances, only one patient died, of a low grade poritontitis. 
He believed that it should be emphasized that even the present type of operation 
is intraperitoneal, though the suturing of the flaps of peritoneum to the parietes 
makes it more definitely extraperitoneal than any of its predecessors. He emphasized 
the fact that it was important to mako the uterine incision long enough to 
permit extraction of tlio head without difficulty after forceps had been applied, 
since otherwise an uncontrolled tear with severe hemorrhage might result,. 

DR. B. C. GARRETT, in closing, stated that within the last year he had used 
mercurocliromo in the preparation of all his obstetric cases, as well as bis vaginal 
surgical eases, but that the change from the former preparation with alcohol 
had been too recent for him to state comparative results. He doubted the value 
of morphia before operative delivery, at least from the standpoint of the child, 
and cited one case of his own in which the child was nearly lost as a result of 
the administration of this opiate' immediately before delivery, lie also doubted 
the value of iodoform gauze within the uterus, and cited a porsonal case in 
which, in spite of the routine washing of the iodoform gauze, as was his custom, 
the patient had had an extreme elevation of temperature over a period of sevoral 
days, which could only be attributed to too much iodoform. In his opinion the 
best way to stop uterine bleeding after cesarean section was to close tlio uterus 
promptly, and then 'rely upon pituitrin and ergot. The repeated cesarean operation 
presented no difficulties when this technic was employed, ho had personally cm- 
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ployed it three times on the same patient, and believed he would probably have 
to use it again in her case, since, in spite of his advice, she had refused sterilization 
at the last operation. 

Dr. Lucian A. Ledoux reported a case of Postoperative Rupture of the 
Uterus After Cesarean Section. 

Lillian S., aged 19, primipara, was admitted to the New Orleans Charity 

Hospital April 13, 1922, and died there April 2G. When first seen she had been 

in labor about two hours. The general physical examination was negative. The 

pelvis was of the generally contracted type, and a marked disproportion was 

present. The fetus, which was in the L.O.A. position, was alive, the heart rate 
being 140. The cervix was soft and one linger dilated. Nine hours after ad- 
mission, when further cervical dilatation had been secured by fairly good, though 
by no means continuous uterine contractions, cesarean section was. done under ether 
anesthesia by the classical technic, after the vagina and cervix had been thoroughly 
iodinized. The child was delivered alive and in good condition, one c.c. of pituitrin 
was administered prior to incision of the uterus, and the uterus was closed in 
three separate layers by continuous chromic No. 2 sutures, the fascia and peritoneum 
were closed with the same suture material, and the skin was closed with silkworm 
sutures. Drainage was not indicated. It might be added that the uterus w'as 
well contracted when abdominal closure was begun. 

The patient reacted well from the operation and her convalescence was en- 
tirely satisfactory for several days; the temperature ranged from 99° to 101,° 
and the pulse from 70 to 92. There was an occasional complaint of low abdominal 
pain. The lochia were normal in amount, color and odor, and the abdominal 
wound, when dressed, seemed in good condition. 

April 21 the temperature rose suddenly to 104° and the pulse to 118, ac- 
companied by severe abdominal pain, marked distention, and nausea and vomiting. 
The lochial discharge continued normal in color and amount, but the odor was 
now' very foul. Her condition grew progressively worse until her death April 2G, 
on the twelfth postoperative day. 

The cause of death was evidently puerperal sepsis and general peritonitis, the 
origin of which was revealed by the autopsy performed by Dr. Kigney D’Aunoy 
through the abdominal incision, which inspection revealed to be in satisfactory 
condition, complete union having occurred. 

The final diagnosis read general peritontitis secondary to postoperative rupture 
of the uterus, acute nephritis and focal necrosis of the liver. 

DISCUSSION 

DR. LEDOUX added from his own observations made at autopsy that the 
edges of the uterine rupture were definitely gangrenous and the amount of catgut 
remaining was small. The rupture included the entire length of the original in- 
cision and was quite irregular. The serous surface of the uterus appeared fairlj 
normal. The whole picture was one of intrauterine infection, ascending in character. 

DR. E. L. KING said that possibly many similar cases passed unrecognized, 
although he personally knew of none in which the uterine rupture had occurred 
so soon after operation. In discussing suture material and methods of suturing 
the uterus, he said that while most surgeons used continuous sutures, it. must be 
remembered that with the process of involution the original uterine incision was 
considerably smaller at the end of eight or ten days, and therefore the sutures 
would not hold as tightly then as if the incision remained the original length. 
Some authorities advocate interrupted sutures, believing that if one breaks, the 
others will hold. 
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DR. C. JEFF MILLER questioned the wisdom of calling this particular caso 
a rupture of the uterus; to him it seemed simply an evidence of postoperative in- 
fection, with results similar to those which would follow such an infection else- 
where. He believed that the method of suturing the uterus had nothing, to do 
with the results, since it seemed hardly conceivable that any surgeon could have 
been responsible by an error in technic for the failure of threo lines of sutures to 
hold. 

DR. LEDOTT5, in closing, said that it was now his custom to use interrupted 
sutures for the middle line, but that if infection were present he did not believe 
this would materially alter the results. The interesting feature in this particular 
case was the inclusion of the entire uterine wound in the infection, plus the fact 
that the rupture occurred on the eighth day, after an apparently satisfactory 
convalescence. 

ft 

Dr. Urban Maes (by invitation) read a paper entitled The Differential 
Diagnosis of Right-Sided Abdominal Pain. (See page 364.) 


DISCUSSION 

DR. E. L. KING stated that he had seen recently three operations performed 
in girls of twelve or thirteen years on a diagnosis of acute appendicitis, perfectly 
justifiable in view of the history and physical findings, in each of whom operation 
disclosed an ovarian cyst with twisted pedicle, a condition which could not have 
been suspected beforehand unless rectal examination, which did not seem war- 
ranted, had been made. In those cases in which rupture of the tube occurred 
into the peritoneal cavity, the syndrome was usually so definite that diagnosis 
presented few difficulties. He recalled one case he had seen some years ago in 
Paris, in which the patient was curetted on a diagnosis of uterine abortion, and 
preparations were made to perform hysterectomy, according to -the French custom 
in puerperal infection, when her temperature rose to 100° shortly thereafter, 
but when laparotomy was done, a tubal abortion was revealed; a postoperative re- 
view of the history made the diagnosis perfectly clear. Vaginal examination 
was not always helpful, particularly in the obese patient, with the tubal mass 
small. In one instance he had been so uncertain of the diagnosis that he was 
obliged to curette the uterus and have the scrapings examined for chorionic villi 
before he could decide that a uterine abortion and not a tubal pregnancy was 
present. He had personally never seen the bluish discoloration about the umbilicus, 
mentioned by Cullen as a diagnostic sign, nor had ho seen the shoulder pain 
mentioned by some French writer as indicating extensive hemorrhage after tubal 
rupture. 

DR. HILLIARD E. MILLER said that he had personally within the last two 
months operated on two women for pus tubes who a few months before had had 
emergency laparotomies for supposedly acute appendicitis; in each instance no 
vaginal examination had been made, and the appendix was removed through a 
McBurncv incision, without exploration of the pelvic contents. Ho recently had 
removed an apparently normal appendix in a child of three in whom the history 
and physical findings were typical of acute appendicitis, when all other conditions, 
including chest pathology, had been eliminated, as he was assured by the pedi- 
atrician who called him in consultation. Ho believed that if an x-ray had been 
made before operation it would have revealed tlio pneumonia which was quite 
evident the following day. 

DR. C. JEFF MILLER believed that Dr. Macs’ paper was to be commended 
because of its excellent balance, in that it emphasized the urgency of these 
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abdominal conditions, rather than refinements of diagnosis. In his opinion the 
important point to bear in mind in the management of acute abdominal conditions’ 
was that, valuable as laboratory examinations and similar details of diagnosis 
were ordinarily, they had small place in these conditions in which prompt diagnosis 
and prompt treatment wero the only methods of averting tragedy. In tubal preg- 
nancy he had frequently seen patients profoundly shocked in whom the hemorrhage 
had been small; personally he had seen Cullen's sign but twice, once in a case of 
tubal pregnancy, and once in hemorrhage from sarcoma of the intestines. He did 
not believe it wise to wait for detailed examinations of the blood in such cases. 
In his experience the most valuable sign of rupture was the presence of generalized 
tenderness in the vaginal vault, although he was not aware that the average 
textbook laid any stress upon this point. 

DR. MAES, in closing, said that while ureteral stricture and ureteral stone 
occasionally _ appeared in the category of acute abdominal conditions, ordinarily 
preliminary urinalysis would establish the diagnosis; however, he had personally 
seen three cases in which the abdomen was opened on a diagnosis of acute ap- 
pendicitis, an apparently normal appendix was removed, and subsequent operation 
had to bo dono for a stone in the ureter at the brim of the pelvis. Purposely he 
had avoided the use of the word shock; in the ordinary acceptation of the term, 
shock is not present in the early stages of an acute abdominal condition, but col- 
lapse sometimes is, especially when hemorrhage is present. He also believed that 
the presence of the so-called abdominal facies was a most important diagnostic aid. 


Robinson: Prenatal Care and Puerperal Mortality. The Lancet, 1923, ccv, 649. 

The fact that there has been no appreciable reduction in the maternal mortality 
from childbirth during tho last fifty years may be explained on the basis that modem 
advances in obstetrics are not in general use. In support of this contention the 
writer gives the causes of death in childbirth and shows the extent to which these 
morbid processes are associated with recognizable warning symptoms during preg- 
nancy and further that such prodromes are largely amenable to preventive treatment. 

'He believes that the majority of puerperal fatalities belong to the class of pre- 
ventable disease, and therefore, that maintenance of the present high puerperal death 
rate is primarily due to the neglect of the principles and practice of preventive medi- 
cine, and only by general adoption of prenatal care can any serious reduction of 
puerperal mortality be effected. Norman F. Miller. 

PUth, H.: Prolongation of the Legal Period of Gestation. Monatsschrift fur Gc- 

burtshilfe und Gyniikologie, 1923, Ixii, 87. 

Ruge recently declared that up to the present time there is no unquestionable case 
on record of a living child having been born after a gestation period of more than 
302 .days. 

Fiitli reports three cases in which the pregnancies lasted more than 302 days. 
The minimum periods for these cases were 329, 313, and 308 days. The author agrees 
with those who maintain that the accepted legal maximum period of gestation should 
be extended. d. P. Greenjiill. 
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Fuss 3 concludes from his material of 516 cases that the Huge II and 
Philipps virulence test furnishes a reliable warning sign of the prog- 
nosis in operative cases. A positive test indicates great probability of 
grave infection. 

In a careful study of Philipps’ virulence test with vaginal and cer- 
vical genns in 105 cases, Pribram 4 arrived at different conclusions. In 
this scries of cases all women with highly virulent streptococci recovered 
smoothly; some of those with “a virulent” germs had stormy postopera- 
tive complications. 

In the group of pelvic infections due to gonorrhea, Patterson 5 states 
that routine microscopic methods fail to detect most chronic gonococcal 
infections in women, while cultural methods may give a positive finding 
missed by the microscopic examinations. The complement-fixation test 
of blood of suspected cases of chronic gonorrhea gives the highest pro- 
portion of positive findings. 

If appears that the sedimentation test has received more careful study 
during the past year. Rubin 0 sees in it a more reliable indication of the 
condition of the patient than in the temperature chart or leucocytic 
count. Its diagnostic and prognostic values are secondary to its value 
in indicating the acuteness of a process. Cherry 10 in a study of the sedi- 
mentation test in 71 cases concludes that while it may be an important 
factor, as a diagnostic agent alone it is untrustworthy in pelvic condi- 
tions, and that the leucocytic count is a more reliable indicator of the 
degree of virulence of the infecting organism, and more dependable as a 
means to determine the most suitable time to interfere surgically. 
Schmitz 17 concludes that the sedimentation test is not an aid in the de- 
termination of the time of safe operability of adnexal inflammations. 

Graves 7 emphasizes the necessity of preserving the full function of the 
pelvic organs in females under maturity because of their influence on the 
general development. After the age of maturity, the preservation of 
reproductive ability is the prime consideration. If this is impossible, 
every effort should be made to maintain the full menstrual function. 
Graves removes the ovaries chiefly because they may produce trouble 
later as the result of cystic degenerations, adhesions, or malignant 
changes. 

Lynch 8 has found that sacral or sacrolumbar backache was a complaint 
in 49 per cent of 1,041 women who came to gynecologic operations 
with lesions of the pelvic organs. In 510 eases in which it was a pre- 
operative symptom, 76.5 per cent remained cured for periods ranging 
from one to eight years. It appeared that backache in gynecologic con- 
ditions was due chiefly to pelvic congestion. Schroeder 9 is of the opinion 
that deep backache is often due to a chronic lymphanigitis or to a con- 
tracture of the sacrouterine ligaments and is often due to erosions of the 
cervix. 

Van de Velde 10 believes that much unhappiness could be prevented if 
sexual infantilism were corrected before marriage so that sexual life 
would be normal from the first. Organotherapy, diathermy, and vibra- 
tion massage of the uterus proves successful in many eases. 

It is scarcely to be supposed that increased circulation due to dia- 
thermy will correct an inherent faultily developed organ. Much caution 
must lie exercised in the interpretation of these results. 

Clinical results of diathermy in gynecology are not always as favor- 
able as claimed by the advertisers of such. Cherry 1 -' 13 reports results 
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in 77 patients with pelvic masses. Of these, 49 were entirely relieved 
of symptoms, operation being unnecessary or refused by the patient. 
The question may properly be asked : if these patients were cured, why 
was operation suggested? 

Seymour 14 discusses endoscopy of the uterus as a diagnostic aid in 
uterine lesions. This is the most appropriate place to refer to the estab- 
lished view that the routine introduction of instruments into the uterus 
is mischievous. 

Meyer and Kaufman 15 discuss the value of biopsy in gynecology. A 
vast array of accurate data has been accumulated by this comparatively 
simple operation. Of 146 cases in which a portion of the portio was 
removed for histologic examination, carcinoma was found in 26. In only 
15 of this group had the clinical diagnosis been made. In two cases of 
this series the microscopic examination revealed cancer when it was not 
even suspected. Meyer and Kaufman do not beileve that biopsy favors 
the spread of carcinoma and do not recognize the theory of the so-called 
precarcinomatous state. 


VAGINA AND CERVIX 

In a study of the vaginal reaction in the newborn before any bacteria 
had time to develop Kienlin 10 found lactic acid present, and he attrib- 
utes its presence to fermentative action of the tissue itself. Lash and 
Kaplan 20 examined the vaginal flora of 98 pregnant women by means of 
smears and cultures and found the Dodcrlein bacillus present in 41 in- 
stances. Pour strains were isolated but all were serologically similar. 
Mealcer 21 gives a historic review of the vaginal douche, and believes that 
this common item of pelvic therapeutics is the most worthless if not posi- 
tively harmful. Except for cleansing purposes before operations, this 
procedure should become obsolete in the near future. When employed 
in the presence of infections, it only serves to spread and disseminate the 
organisms. 

Miles 22 gives an interesting classification of hernias of the vagina with 
methods of treatment. Glassman 23 has published a very ingenious 
method for the cure of deep culdesac and vaginal hernias or for vaginal 
enteroceles. This procedure appears to be based on sound anatomic 
grounds. 

The various methods for the treatment of endocervicitis have passed 
through many phases of progression and degeneration since the early 
nineties. We do not wish to accuse our eminent predecessors of ignor- 
ance with regard to the histologic or pathologic findings in the cervix, 
yet the teaching and practices advocated are not difficult to comprehend 
in our times. Painting of the cervix with red dyes (mercurochrome) 
has supplanted the blue color of methylene blue. The coagulations and 
different methods of medical diathermies (with special types of appa- 
ratus) have supplanted the old destructive method of zinc chloride. And 
the electrocauterization of the cervix has partly replaced the surgical 
procedures of amputation. These various new procedures are destined to 
broaden and ultimately will embrace other pelvic organs before we re- 
alize and see the conservative pendulum swinging back to common sense. 

Walther and Peacock 24 seriously object to the amputation of the dis- 
eased cervix on account of scar tissue which seriously interferes with 
subsequent labors. The authors state that the gonococci may be effec- 
tively lulled without injury to the tissues by diathermy and report the 
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cure of 12 acute aud 26 chronic cases. Mikels 2r ' believes that electro- 
coagulation is the most conservative method of treating inflammatory 
lesions in the region of the cervix and is the greatest safeguard against 
the development of secondary malignancies. 

We cannot concur in this belief as the cause of malignancy is still 
unknown. 

C. Jeff Miller 20 gives a very clear and concise discussion of endocervi- 
citis with its many etiologic causes. While a large percentage of eases 
are undoubtedly due to specific infection, yet there is another group in 
which the etiology is still far from clear. Matthews 27 gives the results 
of 226 cauterizations performed without anesthesia. Of these, 180 were 
cured and 46 improved. The results of TO total excisions were: 49 cases 
cured, 16 improved, and 5 not improved. Culbertson 28 gives a very clear 
and concise description of the causes of endocervicitis. He is of the 
opinion that erosions are the direct result of excessive discharge, and 
that changes in the alkalinity or acidity of the discharges are important 
factors. 

Fulkerson 20 analyzed 1,039 cases of endocervicitis. This condition was 
noted in 33.16 per cent or one-third of all gynecologic patients. Trau- 
matism of labor and abortions appear to be the chief factors, and ac- 
counted for 80.1 per cent. Fulkerson accepts the cautery as the stand- 
ardized method of treatment and reports 65.3 per cent of cures. Davis 30 
believes a large percentage of cervical disease is overlooked through neg- 
lect of the use of the vaginal speculum in the routine examinations. 
Results are given in 317 cases treated by the cautery method. This treat- 
ment is not recognized as a cure all, but the author believes that it should 
supplant cervical operations in most cases. 

In a very constructive discussion of syphilis of the cervix, Gellhorn 31 
again calls our attention to the frequency of this condition. Primary, 
secondary, and tertiary lesions are described. The tertiary lesions are of 
much importance as they give rise to symptoms of discharge, bleeding, 
and resemble carcinoma to such an extent, that many patients have 
erroneously been subjected to unnecessary and dangerous operations. 
Cron 32 reports two cases of syphilis of the cervix (chancre) and is of the 
opinion that the primary lesion occurs frequently on the cervix. Its 
apparent rarity is due to the fact that it is often overlooked and that it 
rapidly involutes. MeGlinn 33 calls our attention to the presence of 
granuloma inguinale in the northern latitudes. He reports successful 
treatment with Dr. Abel’s antimony compounds. Schochet discussed the 
prevalence of granuloma in the United States with a tabulation of the 
cases reported. 

Lockwood 34 describes a rare tumor in a child sixteen months old 
■with method of treatment. The microscopic sections revealed a 
rhabdomyoma sarcoma botryoides. Another rare tumor of the uterus, 
a hemangioma is reported by Wright. 35 

MALPOSITIONS 

'Bullard 30 reports on a study of the end-results of 361 operations for 
prolapse of the uterus in the Woman’s Hospital. The Watkins opera- 
tion was performed on 77 patients with 63.6 per cent complete success, 
or 96 per cent, if we include those cases with minor defects or symptoms. 
Although anatomically satisfactory, sixteen patients had bladder symp- 
toms which persisted from three months to several years. Complete 
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failures occurred in 3.S per cent. The Mayo operation was performed 
in 50 cases. Complete success was noted in 76 per cent, success with 
minor defects 94 per cent. Complete failure was encountered in three 
cases. Enterocele was present in 20 per cent. Of these, 16 per cent had 
small enteroeeles without symptoms and did not require operation. Vag- 
inal hysterectomy was performed in 74 eases: complete success in 78.3 
per cent; failures in 4 per cent ; total successes with minor defects 95.8 
per cent. 

Vaginal plasties were performed on patients with first and second de- 
gree prolapse in 81 cases. Of these 2.5 per cent were complete 
failures. Total successes with minor defects were obtained in 97.5 per 
cent, of the eases. There were also 56 cases with first degree prolapses. 

The most striking thing about this study of the results of the opera- 
tions for uterine prolapse is that 95 per cent of the cases are cured by 
vaginal plastic surgery. 

One of the important pathologic factors often overlooked in prolapse 
< is the displacement or prolapse of the bladder from the anterior uterine 
wall. 

Brady 37 reports the end-results of the Watkins interposition operation 
for prolapse in 56 patients operated upon by Dr. Cullen. Of the 48 
patients responding to questionnaires, 45 were relieved of all symptoms. 
Brady notes that there were no deaths and believes that the interposi- 
tion operation produces the least shock. 

Clark and Ferguson 38 believe that cystography is the most convincing 
and exact method of showing the deformity of the bladder that occurs in 
cystocele and deeensus, and the degree of anatomic reposition of the 
bladder obtained with various operations. The authors report the find- 
ing of eight cases with preoperative and postoperative cystograms show- 
ing the position and shape of the bladder. 

Danforth and Galloway 30 investigated the frequency of ret rodispla ce- 
ment in a series of 1,000 private patients. Of these 18.8 per cent had 
retrodisplacement during pregnancy and puerperium. Danforth empha- 
sizes that the importance of retrodisplacement as a pathologic entity as 
the cause of abortion and sterility is much less than commonly believed. 
Of this series, 9 per cent were cured with postural treatment and exer- 
cise. 

A careful study of this subject indicates the faulty conclusions preva- 
lent concerning the retroverted uterus. Meyer-Wirz 40 believes, con- 
trary to other gynecologists, that a movable retroflexion maj^ be the 
cause of various symptoms, and should be corrected by pessary or Alex- 
ander-Adams operation. 

We must not forget that over 20 per cent of women normally carry 
their uteri in a retroverted position, and that advantage should not be 
taken of this fact for pelvic engineering. The late Doctor Watkins said : 
“The round ligament operation seems to have ceased to be a subject of 
much general interest.” 41 

ENDOMETRIOSIS 

Sampson 42 is of the opinion that pelvic peritoneal endometriosis is 
usually due to the escape of menstrual blood into the peritoneal cavity 
with a subsequent local reaction, and with implantation of fragments of 
uterine mucosa at these points. Novak 43 reports a histologic study of 
many hundreds of fallopian tubes with particular reference to their con- 
tents. In seven tubes particles of uterine mucosa - were demonstrated 
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lying free in the lumen. None of the women from whom these endo- 
metria containing tubes were removed were menstruating at the time. 
In none of . these cases did the endometrium in the tubes show the char- 
acteristic picture of endometrium thrown off at menstruation. In at 
least five of the cases the particles of free endometrium were so large 
that it seemed almost impossible for them to have entered the tiny uter- 
ine orifice of the tube. The suggestion that they were 'probably moving 
toward rather than away from the uterus is strengthened by the finding 
of definite endometrial tissue in the ovary in at least two of the five cases. 

Thirteen observations made in the course of operations upon women 
who were menstruating and whose tubes were opened failed to show 
regurgitation of menstrual blood in a single case. No blood has appar- 
ently been observed in the pelvis in the thousands of women operated 
upon by thousands of surgeons immediately after menstruation, and 
if any menstrual blood had escaped into the pelvis it could scarcely 
have been resorbed in such a brief space of time. It seems logical to 
conclude therefore that while regurgitation through the tube is possible,, 
it is exceedingly infrequent, too infrequent to explain such a very com- 
mon lesion as pelvic endometriosis. Moreover, it appears incredible that 
degenerative tissue could thread itself into the tubal orifice, make its way 
upward, and after probably many days, still have sufficient vitality to 
grow where it falls. This is especially impossible because of the very 
rapid autolytie and degenerative changes that occur in the tissue east off 
during menstruation. Novak is of the opinion that if implantation of 
the endometrium occurs, as it well may, it is the ovary from which the 
seed is primarily dropped rather than from the tube . 44 

Davis and Cron 45 .report nine cases of endometriosis, one in which the 
endometrial implants were probably due to transuterine inflation. 
Heaney reported six cases of endometriosis, three of which followed a 
laparotomy. Danforth states that he has observed the escape of men- 
strual blood from the fallopian tube during menstruation. Curtis has 
also observed this condition in three cases. 

White 40 reports a case of decidual reaction in an adenomyoma of the 
rectovaginal septum. 

Many cases of endometrioma are being reported in the literature, but 
there is one fact about which there can be no doubt, namely, that we 
do not know the true etiology of endometriosis. 

MENSTRUAL DISORDERS 

Novak 47 calls attention to a definite group of cases of menorrhagia in 
which the endometrial scrapings present _ an increase of stroma and 
glandular elements with a very characteristic Swiss-eheese pattern. This 
group offers a difficult problem especially in young patients in whom the 
child-bearing period must be seriously considered. Repeated curettage 
brings only temporary relief until the endocrine balance is restored. In 
those who are near the menopause or have had offspring, radium therapy 
or hysterectomy is indicated. Whitehouse 48 analyzed 200 eonsccu ive 
cases of functional uterine hemorrhage with no obvious physical sips, 
and concludes that the normal regular menstruation is the monthly abor- 
tion of the decidua of an unfertilized ovum. The author classifies this 
excessive menstrual flow' into four groups and believes that one type is 
due to a functional hyperthyroidism or hypersensibility of the sympa- 
thetic nervous system. 
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We do not know wliy women menstruate, as this is the only known 
physiologic process in the body that is associated with hemorrhage. It 
seems that too many unknown conditions arc attributed to the sympa- 
thetic nervous system. In another contribution on menstruation, White- 
house 40 considers the premenstrual dilatation of the uterine glands as 
artefacts due to constriction of the ducts by the stroma. This appears 
at variance with our newer conception of the development of the uterine 
glands by the process of budding from the basal layer. 

Biedl 50 discusses the characterization of puberty from the viewpoint 
of the prevalence of different endocrine glands at various ages. It is 
difficult to understand clearly this contribution unless we wish to enter 
speculative medicine with the supposed actions of the endocrine organs 
or groups of interrelated endocrine organs on the organism. Fekete 51 
studied 19 cases of uterine hemorrhage in young girls and concludes that 
a large percentage of the patients presented objective evidence of low- 
ered ovarian function ; that the direct cause of long-continued bleedings 
are disharmony between the mucous membrane, undeveloped muscu- 
lature, the instability of the vasomotor system, and possibly an abnormal 
composition of the blood. Here again we wish for more concrete facts 
and data. 

Forsdilce 52 reports excellent results in the treatment of 200 cases of 
idiopathic or essential uterine hemorrhage with radium therapy. 
Schmitz 53 gives the clinical characteristics of menstruation and uterine 
hemorrhage in 1,200 women. With the exception of the menorrhagias 
due to malignancies and incomplete abortion, Schmitz is of the opinion 
that the most important form of metrorrhagia is due to hemorrhagic 
metropathy or endometrial hyperplasia due to a persistent ovarian fol- 
licle. Miller 54 in a very interesting paper on the curettage of the uterus 
states that in a small group of well-selected cases curettage will cure 
intractible menorrhagia. Other cases with dysmenorrhea have also been 
relieved either by the preliminary dilatation or by the curette. 

MALIGNANCY 

It is no false humility to state that despite the amount of research that 
has been devoted to the study of cancer during late years, we are only at 
the beginning of a knowledge of its pathology. We have gained some 
information regarding the classification of tumors, the methods or 
mechanism of tumors, and the mechanisms of metastasis. Statistical 
studies have been materially widened. But in regard to the etiology, 
the most important factor of this great problem, the data we possess are 
painfully deficient. 

Schmitz, Hueper, and Arnold 55 have made a careful comparative study 
of 61 cases of cervical carcinoma to ascertain whether the pathologist and 
clinician could deduce conclusions concerning the prognosis from their 
findings. These authors have tabulated their results based on a number 
of factors to which they have given values to determine a malignancy 
index. They have concluded that there is a definite relation of the ceil 
type to this index. Plant 50 in a critical study of many hundred sections 
of carcinoma concludes that there is no reliable basis for a “histologic” 
prognosis in cervical carcinoma. The clinical classification of carcinoma 
pf the cervix is still the best aid in mailing a prognosis. Pemberton, 57 
in a study on the relation between the treatment of cancer. of the cervix 
and of the cell type, concludes that the. type of cell does not indicate 
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whether operation or radium is the better treatment; that cases having 
more stroma than cancer tissue respond more favorably to either method 
of treatment than those with more cancer tissue than stroma. Culbert- 
son in discussing this report, states that we are not justified in giving a 
prognosis based on the cell type of uterine cancer. Ward and Keene 
arc unable to attach any value to the predominating cell as a prognostic 
index. 

Cordua*' 1 in a study of 40 cases of cancer of the cervix concludes that 
the prognosis is more favorable in the more differentiated form of car- 
cinoma than in the less differentiated ones. 

There are several instructive points about this relationship of prog- 
nosis to histologic findings, yet there is one important fact about which 
there can be no doubt, that is, that sections taken from different areas 
of the same tumor mass will give different histologic findings in refer- 
ence to mitotic figures, degenerative areas, invasions, and blood supply. 
Bearing these facts in mind, it is clear that much may be said concerning 
morphologic grouping, yet regarding their true significance to prognosis, 
we must be comparatively brief. 

A study on the question of relationship between the blood picture and 
prognosis of irradiated carcinoma of the uterus is reported by Hall. 60 
The blood picture was examined before and again from eight to eleven 
days after irradiations. The cases with a favorable clinical course were 
followed with a relative and a small absolute increase in the lymphocytes. 
Unlike other investigators Hall was unable to find that an eosinophilia 
indicated a tendency towards cure, nor can one predict a recurrence 
from the blood picture. 

During the past year many gynecologists have made a more extensive 
use of radium in the treatment of carcinoma of the cervix in preference 
to the radical surgical extirpation, and some of our leading authorities 
have abandoned surgery in the treatment of cervical cancer. The proper 
methods of treatment of this condition (surgery or radiotherapy) de- 
serves more attention than can lie given to it in a review of this type. 

Hochman 62 reviews a series of 1,114 cases in which a supravaginal 
hysterectomy was performed in the Woman’s Hospital of New York. 
Only three of the patients developed carcinoma in the stump, or 0.27 
per cent. This excellent paper emphasizes that there is no necessity of 
routine panhysterectomy with its increased mortality. Isbruch 63 reports 
two cases of stump carcinoma after supravaginal hysterectomy and com- 
pares these with the 65 imported eases in the literature. He concludes 
that in spite of the possible factor of malignancy, the advantages of 
supravaginal operations should not be given up. 

Koerner 04 reports a ease of sarcoma in a stump of a supravaginal hys- 
terectomy. 

Kaufman 65 presents a statistical study of 2,000 cases of carcinoma of 
the pelvis with reference to age and living conditions. Before the war 
cancer incidence was highest between the ages of 50 and 55 years, while 
during the war it was highest between 46 and 50 years ; and since the 
war it has been highest between the ages of 41 and 45 years. 

Clark 60 and Norris obtained 56.5 per cent of three year cures of car- 
cinoma of the fundus in which the symptoms had been noted for less than 
six months, and only 17.8 per cent in which the symptoms had been 
noted for over one year. 
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Farrar 07 urges the repair of the cervix due to trauma or infection as 
an important feature in the eradication of cancer. Five stages are rec- 
ognized in carcinoma cases treated with radium: namely, the stage of 
hyperemia, slough, healing, contraction, and marked contraction. 
Hohmes and Dresser 05 present an interesting account of the action of 
radium on different types of tissue. Fat is very resistant, nerve tissue is 
little affected even by heavy radiation, and intestinal mucosa is particu- 
larly susceptible. 

There appears to be wide differences of opinion in regard to the 
periods of relief in inoperable carcinoma cases. Dalsgaard and Nielsen 00 
report 12 per cent relief from all symptoms for periods up to three years 
and only 37 per cent showed no benefit. Hoed 70 reports cures in 6.5 per 
cent of inoperable cancer cases, and 66 per cent of the operable cases for 
three year periods . Such results are at variance in many radium clinics. 
Ransohoff 71 in a study of sixty cases of carcinoma concludes that radium 
offers results as favorable as those following operation. Phillips 72 re- 
ports similar results from the Berlin University Gynecologic Clinic. 
Doderlein and Voltz 73 sum up the experience in 2,300 eases of carcinoma 
and conclude that radiologic is superior to operative treatment as it is 
successful in curing even inoperable cases. Much caution should be exer- 
cised in evaluating these dogmatic conclusions. 

Regaud, 74 Beuthrer, Reeases, and Horsdihe state that, according to 
most reliable statistics, radium treatment effects a cure in from 15 to 20 
per cent of cancer of the cervix regardless of the stage of development 
of the cancer. In inoperable carcinoma the incidence of cure is from 5 
to 15 per cent, while in operable cases as a whole it is from 30 to 40 per 
cent, and in the most favorable group of cases it is from 40 to 60 per 
cent. Heimann, 75 in his studies on preoperative x-ray irradiation of 
carcinoma of the uterus, concludes that the deeper carcinoma cells are 
not affected by the treatment and that these viable ceUs can still pro- 
liferate and reduce the chances of success. Ward and Farrar 70 in a 
critical review and analysis of carcinoma of the cervix and body conclude 
that radium alone is preferable to surgery in all classes of carcinoma of 
the cervix. 

Findley 77 in an excellent paper on precancerous lesions advocates 
vigorous education of the laity. He considers a lesion as precancerous 
when the epithelial cells are enlarged, irregular in size, with hyperchro- 
matic nuclei and indistinct border outlines. 

Bonney 75 performed the Wertheim-Ries operation for carcinoma in 214 
of 340 unselected cases. He followed closely the technic of Rios in re- 
moving the cellular tissue occupying the obturator fossa as well as the 
glands lying along the veins, and practically all of the vaginal canal. 

Thirty-four of the 214 patients died from operation, 82 died from re- 
currence, five died from other diseases, eight were lost sight of, and 85 
were free from recurrence after five years. 

The reader will probably note that the results of radiotherapy 
in tills review have been given more space than the time honored surgical 
procedure. For we are of the opinion that operation is more sound and 
is the method of choice to be employed in properly selected cases. In 
spite of the inspired statistics of radium therapy and the ambitions of 
the roentgenologists, the death-rate remains without appreciable change. 
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STERILITY 

Mucli caution should be exercised in the diagnosis of sterility , as more 
than one factor may be the cause of this condition. In a fairly large 
group of women there appears no obstruction of the fallopian tubes 
and yet they remain sterile. 

Fogelson 70 in a well-planned series of experiments has attacked this 
problem on immunologic grounds. There was produced a temporary 
inhibition of fertility in his series of animals, Maeomber 80 points out 
that the degree of fertility is indicative of the completeness and normality 
with which the reproductive organs are functioning, and that it is inti- 
mately bound up with conditions of general health. Sure 81 in an experi- 
mental study was able to produce sterility by deficiencies in diet. 

Rubin 82 found that injections of eollargol, thorium, bromide and iodide 
solutions produced peritoneal reactions in the patient. Inspissation per- 
sisted for some time in the tubal lumen when the tube was open, though 
in nonpatency no harm resulted. Stein and Arens 83 have combined 
pneumoperitoneum and the injection of opaque media for uterine and 
tubal diagnosis. No definite conclusions on this procedure are given by 
the authors on account of the comparatively few cases. 

This is a very healthy and conservative attitude, as enthusiasm for the 
new is not infrequently permitted to obscure the merits of time honored 
and tried methods of diagnosis. 

Beelere 84 emphasized the necessity of controlling the pressure when 
iodized oil is injected into the uterus. Pressures not exceeding 30 cm. of 
mercury produce no pain or complication. With a pressure of 40 cm. of 
mercury lipiodol may enter the blood vessels. Newell 85 gives a detailed 
description of the technic to be employed. Rongy 80 deplores the too fre- 
quent use of this procedure in the hands of the roentgenologist. There 
is no doubt that many patients suffer from sequelae as a result of insuf- 
flation made by mere technicians. Berri ST noted that repeated tests with 
the Rubin method are necessary before we can claim a nonpatency of the 
tubes. It is not infrequent that a second or third test will reveal a tube 
patent which gave negative findings with the first test. Miles 88 suggests 
that Rubin tests be applied during abdominal operation and thus the 
patency of each tube can be accurately determined along its entire course. 
No description of the various technics and simplified methods of infla- 
tion 89 ' 80 of the fallopian tubes will be given in this review. 

Isbruch 01 sums up the results of operations of interpolar resection of 
the ovary and plastic operations of the tubes. Pregnancy ensued in 49.3 
per cent of the 72 patients with primary sterility. 

ECTOPIC PREGNANCY 

The differential diagnosis of ectopic pregnancy from other acute ab- 
dominal affections presents one of the most difficult and important 
chaptei’s in gynecology. Very few other acute conditions of the abdomen 
require the immediate attention of the gynecologic surgeon. It is for 
these reasons that every sound additional aid in the diagnosis of tin’s 
condition is welcomed. 

Danfortb 02 calls attention to a referred pain in the shoulders in rup- 
tured tubal pregnancy, particularly in those cases in which there is con- 
siderable intraabdominal hemorrhage. This is caused by the -accumula- 
tion of escaped blood in the subphrenie space resulting in traction on the 
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falciform ligament. A similar condition is frequently noted in patients 
after transtubal insufflation. Zcitlin 1 ' 3 speaks of the value of exploratory 
puncture in the posterior vaginal wall, if not attempted in a state of 
shock. While it gives valuable information for the method of treatment 
to be employed, especially if pus or microorganisms are present, it should 
not be the sole basis for diagnosis. Kritzlcr-Tvosch 31 emphasizes the value 
of a positive Ilegar sign in intrauterine pregnancy as an aid in the dif- 
ferential diagnosis between extra- and intrauterine pregnancy. Re- 
peated taking of leucocytic count, blood pressure, and hemoglobin per- 
centage often reenforces a doubtful diagnosis of ectopic pregnancy . 9!i 

To add to the confusion of diagnosis a simultaneous intrauterine and 
ectopic pregnancy may be encountered. Novak 90 reports two cases of 
combined ectopic and intrauterine pregnancy with a summary of the 276 
reported eases. An additional case of such combined pregnancy is re- 
ported by Sourasky. 07 A very interesting case of ovarian pregnancy 
associated with intrauterine pregnancy is described by Yineberg. 93 
Cases of double ectopic pregnancies are recorded by Stuckey 90 and 
Clow. 100 Stallworth 101 ' 102 reports a case of full-term intraligamentous 
pregnancy. Steckbauer 103 publishes an unusual ectopic pregnancy in an 
anomalous fallopian tube. 

The fallopian tube with its normal tortuous course and especially after 
a previous infection, seemingly accounts for a large number of cases re- 
ported as diverticula of the tube. A careful systematic study of several 
hundred fallopian tubes should be undertaken to determine the fre- 
quency of diverticula. In most cases it appears that the diverticula seen 
in sections are due solely to the plane in which the specimen is sectioned. 

However, McNalley 100 is of the opinion that diverticula play an impor- 
tant role in the etiology of ectopic pregnancy. ' Of the twelve cases 
studied by him he reports diverticula present in 10, or 83.3 per cent. 
Schoenholz 107 examined 32 pregnant tubes in which congenital diver- 
ticula were present in 15 cases. 

Yon Mikulicz-Radecki 108 from experimental investigations on tubal 
movements concludes that the ovum is transported by a rhythmic peri- 
stalsis, independent of any stimulus from the ovum. The author 
noted a definite change of rhythm in normal and pathologic tubes both 
in the longitudinal and circular muscular fibers. 

Unterberger 100 reports a normal delivery after tubal implantation in 
one of his four cases. It is suggested that in patients in whom no por- 
tion of the tube is suitable for implantation, ovarian tissue should be 
implanted within the uterine cavity. Cotte and Bertrand 110 report three 
cases of implantation of the tube. Lipiodol injections showed the tube 
to be permeable but pregnancy has not occurred in any of the cases. 

OVARY 

It is difficult to evaluate properly the various researches on ovarian 
function. The fact remains that the complete chapter on the physiology 
of the female reproductive organs has not as yet been written. 

It is impossible to make reference to the many papers on endocrine 
glands and evidences of interrelation with the ovary. The yastness of 
the work has been well expressed by Dr. Abel: 111 “Never before were 
there so many investigators, chemists, biologists, pathologists and clini- 
cians engaged in one phase or another of this enormous subject. Already 
the usual output of special articles in this field numbers 3,000 per an- 
num. 1 ’ 
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In the present state of onr knowledge of hormones it is impossible to 
make definite statements as to the true meaning of ovarian (follicular) 
hormone. The peculiarity of these substances is that they are produced 
in one organ, and carried by the blood current to another organ, on 
which their effect is manifested. The fact that this ovarian hormone has 
been isolated from the placenta as well as from the umbilical cord raises 
considerable difficulty in the interpretation of a specific hormone. 

Another very important fact to be borne in mind is the view advanced 
by Kantz, that it is impossible to obtain any such substance in the form 
in which it existed in the living cell. If this view be correct (and there 
is every reason to believe it to be true since living cells are in a continual 
progress, never actually arriving at an equilibrium), it would follow that 
the extracts of various cell constituents by chemical methods are not 
identical with those that exist in the living cell. Pratt, Allen, and 
Edgar 112 have made extensive experiments with the ovarian follicular 
hormone. A fact of considerable difficulty of interpretation was the 
failure to produce bleeding in a series of spayed monkeys or ovarec- 
tomized human females during the periods of injection of this hormone. 
This is at variance with the action of other known hormones as shown by 
the injection of secretin on the pancreas. Parker and Ballerby 113 report 
active, oestrous-producing substances from extracts of ovaries. Out of 
eight cases, the residual tissue had a greater activity than the correspond- 
ing liquor folliculi. Frank and Goldberger 114 report the presence of a 
female sex hormone in the circulating and menstrual blood of the human 
female. In a later paper 115 they state that it appears in the circulation 
from ten to fifteen days before the onset of menstruation in an amount 
increasing as the time of menstruation is approached, and that it then 
appears in the menstrual blood in considerable concentration, disappear- 
ing at the same time from the general circulation. This can be applied 
as a clinical test to determine the approximate time of ovulation, early 
pregnancy, and whether menorrhagia or metrorrhagia are due to an 
excess or deficiency of the ovarian hormone. Kalis, Jordon, and Doisy 115 
have devised an improved method for the preparation of the hormone 
from hog liquor folliculi. This method yields a product virtually free 
from cholesterol whose potency is 25 to 40 rat units per milligrani of 
solids. Laquer Hart and de Jough 117 observed an increased metabolism 
in castrated females after injections of ovarian hormone. Kylin 118 
showed that extracts of liquor folliculi caused in every case a rise in 
blood sugar, extracts of corpus luteum a decrease in blood sugar. .Zon- 
dek 119 determined that the content of woman’s ripe follicle is 3 to 5 rat 
units, and he believes that the unit should correspond to the amount in 
the follicle instead of body weight. If the principle of weight were ap- 
plied to hormones, the dose of pituitary extract in woman would 
be six hundred times larger than now employed. Dois.y et al 1 " 0 con- 
clude that the female sex hormone is taken up by the lymph and blood 
stream and selectively utilized only by Mueller’s tract and the breasts. 
Hartman, Dupre and Allen 121 have shown that the sex hormone is not 
specific for species. They are of the opinion that this ovarian hormone 
consists of a definite compound, or at least a common organic radical, 
widely distributed in the animal series. 

With regard to the ovarian hormone again it has to be noted that we 
possess oniv scattered data rather than a full knowledge, and we are not 
entilled to assume too many physiologic actions. 
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In a very picturesque description Hirscli 123 outlines many but little 
understood functions of the ovary modified by x-ray treatment. In one 
section of his paper there is a suggestion that radiation may result in the 
production of a hormone due to its effects on the interstitial cells or 
pelvic structures. 

Elaborate assumptions are sometimes made to explain a theory but we 
are not entitled to accept them as definite statements in scientific medi- 
cine. 

Shaw 124 in a study of the interstitial cells of the human ovary states 
that these cells are found with extreme difficulty with the usual hema- 
toxyln stains. In his opinion the interstitial cells are formed from the 
theca interna of the corpus luteum and are present as early as the thirty- 
second week after intrauterine life. 

Manheim 125 describes a rare tumor of the ovary, namely, a follicu- 
loma ovarii malignum. 

Delannoy and Breton 120 report a primary cylindrical epithelioma of 
the ovary derived from the “Wolffian rests. 


REFERENCES 


(1) Jour. Am. Med. Assn., 1926, lxxxvi, 1437. (2) Ann. Surg., 1926, Ixxxiii, 449. 

(3) Zcntralbl. f. Gyniik., 1926, 1, 129. (4) Zentralbl. f. Gyniik., 1926, 1, 137. (5) 

Jour. Immunol., 1926, xii, 293. (6) Surg., Gyncc. and Obst., 1926, xlii, 652. (7) 

Am. Jour. Obst. and Gynec., 1926, xii, 217. (S) Am. Jour. Obst. and Gynec., 1926, 
xii, 719. (9) Zentralbl. f. Gyniik., 1926, 1, 947. (10) Nederl. Trjdschr. v. Genecsk., 

1926, i, 626. (12) Jour. Am. Med. Assn., 1926, lxxxvi, 1745. (13) Surg., Gynec. 

and Obst., 1920, xlii, 600. (14) Proc. Roy. Soc. Med., 1926, xix, 74. (Sect. Obstr. 

and Gynaec.) (15) Zentralbl. f. Gyniik., 1926, 1, 20. (16) Am. Jour. Obst. and 

Gynec., 192G, xi, 105. (17) Am. Jour. Obst. and Gynec., 1926, xi, 353. 

(19) Zentralbl. f. Gyniik., 1926, 1, 644. (20) Jour. Infect. Dis., 1926, xxxviii, 333. 

(21) Jour. Am. Med. Assn., 1926, lxxxvii, 1377. (22) Surg,, Gynec. and Obst., 1926, 
xlii, 482. (23) Surg., Gynec. and Obst., 1926, xlii, S37. (24) Southern Med. Jour., 

1926, xix, 202. (25) Surg., Gynec. and Obst., 1926, xliii, 105. (26) Jour. Am. Med. 
Assn., 192G, lxxxvii, 1695. (27) Jour. Am. Med. Assn., 1926, lxxxvii, 1802. (28) 
Jour. Am. Med. Assn., 1926, lxxxvii, 1S08. (29) Am. Jour. Obst. and Gynec., 1926, 
xii, 374. (30) Jour. Am. Med. Assn., 1926, lxxxvi, 1763 (31) Jour. Am. Med. Assn., 
1926, Lxxxvii, 1926. (32) Am. Jour. Obst. and Gynec., 1926, xi, 378. (33) Am. 

Jour. Obst. and Gynec., 1926, xii, 665. (34) Jour. Am. Med. Assn., 1926, lxxxvii, 

1859. (35) Surg., Gynec. and Obst., 1926, xliii, 282. (36) Am. Jour. Obst. and 

Gynec., 1926, xi, 623. (37) Surg., Gynec. and Obst., 1926, xliii, 476. (38) Surg. 

Clin. N. Amer., 1926, vi, 79. (39) Jour. Am. Med. Assn., 1926, lxxxvii, 826. (40) 
Schweiz, med. Wclmschr., 1926, lvi, 121. (41) Am. Jour. Obst., 1926, xii, 89. (42) 
Am. Jour. Obst. and Gynec., 1926, xii, 459. (43) Am. Jour. Obst. and Gynec., 

1926, xii, 4S4. (44) Internat. Abstr. Surg., Gynec. and Obst., April, 1927, pp. 299. 

(45) Am. Jour. Obst. and Gynec., 1926, xii, 526. (46) Am. Jour. Obst. and 

Gynec., 1920, xi, 112. (47) Jour. Am. Med. Assn., 1926, lxxxvi, 1105. (48) Brit. 

Med. Jour., 1926, ii, 723. (49) Jour. Obst. and Gynec. Brit. Emp., 1926, xxxiii, 3S0. 

(50) Monatschr. f. Kinderh., 1926, xxxi, 347. (51) Arch. f. Gynaek., 1926, cxxviii, 

540. (52) Brit. Med. Jour., 1920, i, 472. (53) Northwest Med., 1926, xxv, 543. 

(54) Am. Jour. Obst. and Gynec., 1926, xii, S60. (55) Am. Jour. Roentgenol., 1926, 
xvi, 30. (56) Surg., Gynec. and Obst., 1926, xliii, 450. (57) Am. Jour. Obst. and 

Gynec., 1926, xii, 536. (55) Am. Jour. Roentgenol., 1920, xvi, 30. (56) Surg., 

Gynec. and Obst., 1926, xliii, 450. (57) Am. Jour. Obst. and Gynec., 1926. 

xii, 536. (60) Arch. f. Gyniik., 1926, exxvii, 70S. (61) Brit. Jour. Radiology, 

1926, xxxi, 477. (62) Am. Jour. Obst. and Gynec.; 1926, xi, 566. (63) Zentralbl 

f. Gynaek., 1926, 1, 1771. (64) Monatschr. f. Geburtsh. u. Gvnaek., 1926, Ixxiv, 

76. (65) Zentralbl. f. Gynaek., 1926, 1, 198. (66) Surg. Clin. N. Amer., 1926 
vi, 118. (67) Surg., Gynec. and Obst., 1926, xliii, 719. (68) Northwest Med.’ 

1926, xxv, 467. (69) Hospitalstid., 1926, lxix, 64. (70) Nederl. Tiidschr. v. 

Geneesk., 1926, ii, 1039. (71) Ohio State Med. Jour., 1926, xxii, 763 (72) 

Miinchen. med. Wclmschr., 1926, Ixxiii, 272. (73) Acta Radiol., 1926, vi 335 

(74) Gyn6cologie, 1926, xxv, 218. (75) Zentralbl. f. Gynaek, 1926, 1, 194s! 



416 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


(76) Am. Jour. Oust, and Gynec., 1926, xi, 439. (77) Am. Jour. Obst. and 

Gynec., 1926, xi, 450. (78) Proc. Boy. Soc. Med., 1926, xx, 120. (79) Surg., 

Gynec. and Obst., 1926, xJiii, 37.4. (80) New York State Med.' Jour., 1926, xxvi, 

179. (81) Jour. Biol. Chem., 1920, Ixix, 29. (82) Am. Jour. Surg., 1926, i, 1. 

(83) Jour. Am. Med. Assn., 1920, Ixxxvii, 1299. (84) Gyndc. et Obstet., 1926, 

xiv, 105, (85) Am. Jour. Obst. and Gynec., 1926, xii, 189. Am. Jour. 

Obst. and Gynec., 1926, xi, 616. (87) Semana m6d., 1926, i, 657. (88) Surg., 

Gynec. and Obst., 1926, xliii, 97. (89) Dcutseli. med. Wchnschr., 1926, ]ii, 1155. 

(90) Jour. Am. Med. Assn., 1926, Ixxxvii, 409. (91) Zentralbl. f. Gyniik., 1926, 

1, 1705. (92) Am. Jour. Obst. and Gynec., 1926, xii, 883. (93) Monatschr. 

£. Geburtsli. und Gyniik., 1926, lxxii, 168. (94) Zentralbl. f. Gyniik., ,1926, 1, 

2177. (95) Zentralbl. f. Gyniik., 1926, 1, 1150. (96) Surg., Gynec. and Obst., 

1926, xliii, 128. (97) Lancet, London, 1926, ii, 650. (98) Am. Jour. Obst. and 

Gynec. , 1926, xii, 332. (99) Med. Jour. Australia, 1926, ii, 147. (100) Jour. 
Am. Med. Assn., 1926, lxxxvi, 1979. (101) Am. Jour. Obst. and Gynec., 1926, 
xi, 512. (102) Am. Jour. Obst. and Gynec., 1926, xi, 863. (103) Jour. Am. 

Med. Assn., 1926, lxxxvi, 621. (104) Am. Jour. Obst. and Gynec., 1926, xii, 253. 

(105) Am. Jour. Obst. and Gynec., 1926, xi, 305. .(106) Am. Jour. Obst. and 
Gynec., 1926, xii, 303. (107) Arch, fur Gyniik., 1926, cxxvii, 609, (108) Arch, 

fur Gyniik., 1926, cxxviii, 318. (109) Monatschr. f. Geburtsh. u. Gynaek., 1926, 

Ixxiii, 1. (110) Lyon cliir., 1926, xxiii, 660. (Ill) Bull. Johns Hopkins Hosp., 

1926, xxxviii, 1. (112) Jour. Am. Med. Assn., 1926, lxxxvi, 1964. (113) Jour. 
Physiol., 1926, Ixi, 562. (114) Jour. Am. Med. Assn., 1926, lxxxvi, 1686. (115) 
Jour. Am. Med. Assn., 1926, Ixxxvii, 1719. (116) Jour. Biological Chemist, 1926, 

Ixix, 277. (117) Deutseh. med. Wchnschr., 1926, lii, 1333. (118) Ztschr. f. d. 

ges. exper. Med., 1926, li, 599. (119) Klin. Wchnschr., 1926, v, 1218. (120) 

Endocrinology, 1926, x, 273. (121) Endocrinology, 1926, x, 291. (123) Surg., 
Gynec. and Obst., 1926, xliii, 659. (124) Jour. Obst. and Gynec. Brit. Emp., 
1926, xxxiii, 183. (125)-Arcli. Path, and Lab. Med., 1926, i, 557. (126) Bull. 

Soc. d’obst. et de gyndc. de Paris, 1926, xv, 239. 


Dr. J. Wesley Bovee, a member of the Advisory Editorial 
Board of this Journal since its founding, died in Washing- 
ton, D. C., on September 3, 1927, after a lingering illness. 
A more complete obituary will appear in the October issue. 
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IN MEMORIAM 

JOHN WESLEY BOVEE 

A Member of the Advisory Editorial Board of This Journal 

D ll. JOHN WESLEY BOYLE, ;i Follow of Iho American Gyne- 
cological Society .since LS97, died at Hie Columbia Hospital for 
Women in Washington, 1). C.. on September 1, 1927. He was born 
in Clayton, N. Y., in 1861, the son of William Henry and Sarah Eliza- 
beth Bovee. His early education was received from private tutors 
and in the high schools of Dexter and Chaumont, X. Y. lie graduated 
with the degree of M.D. in 1885 from Columbian University, now Oeorge 
Washington University, in Washington. D. C. lie was Gynecologist to 
the Columbia Hospital from 1890 to the time of his death: to the 
Providence Hospital from 1891 to 1908; and to the George Washing- 
ton Hospital from 1899 to 1927. For many years Dr. Bovee was 
Professor of Gynecology at George Washington 1 adversity, resigning 
the position in 1926. An active member of the American Medical 
Association, he served as Chairman of its Section on Gynecology and 
Obstetrics in 1907. He was a member and past president of the 
Southern Surgical Society, a Fellow of the American College of 
Surgeons and one of its founders, a member and former president of 
the American Gynecological Society. Dr. Bovee was a prolific writer 
on subjects pertaining to his specialty and his contributions to med- 
ical literature numbered more than 200 papers. He edited and wrote 
several chapters in his most notable work. Bovee 's Practice of Gyne- 
cology. 

Dr. Bovee was essentially a self-made man. His native ability, in- 
dustry, and ambition to excel finally made him an authority in gynecol- 
ogy and brought to him many well-deserved honors. He was especially 
fond of teaching, not only of undergraduate students, but also hos- 
pital interns and nurses, and spent many hours going over and cor- 
recting hospital histories and charts. He zealously guarded his rights 
as a physician and member of hospital medical boards. He had been 
twice married but left no family. Dr. Bovee was likewise a member 
of the American Gynecological Club and of the Cosmos and University 
Clubs of Washington. 

By his death the American Gynecological Society loses one of its 
oldest and most useful members and our country a citizen of note, 
who was ever ready to sacrifice his leisure and convenience to serve 
his country, his profession, and his fellowmen. 
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Presidents Address 


TUB SPIRIT OP SERVICE 
By Arthur II. Curtis, M.D., Chicago, III. 

Presidential Address at the Fifty-second Annual Meeting of the American 
Gynecological Society Held in Hot Springs, Va., May 23-23, 1927 

T HE subject of these brief remarks may be somewhat too delicate 
for one not gifted in the art of discourse. If so, I beg of all of 
you a kind indulgence and will proceed at once with what I have 
to offer. 

Others, in former years, have presented surveys of the work pro- 
duced by this Society. At the most, reiteration of the salient features 
of some of those presidential addresses is all that you will care for 
at this time. 

Our keen-minded, truth-loving Whitridge Williams pictured, most 
strikingly, the part which we had played in the advancement of ob- 
stetrics; in summary, a truly insignificant and wholly unworthy list 
of papers, emanating from a group of men supposed to be the leaders 
in this field. 

In contrast, the following year, after most painstaking and thorough 
study, Dr. Watkins revealed to us a large group of valuable con- 
tributions in the field of gynecology. Many of these were epoch- 
making papers which will continue to have intrinsic worth long after 
we are gone. 

It remained for Dr. Chipman, of Montreal, to complete the survey; 
to make us proud of our past, yet aware of our faults, and to inspire 
us with ambition for future progress. Surely no one who heard that 
address could fail to become imbued with more lofty ideals and a 
purer spirit of love for his confreres and sympathy for suffering 
womankind. 

Turning to the present, it may be well to note wherein we should 
do better. One of our Fellows recently deplored the lack of younger 
members, the limited number who attend our meetings, and the notable 
absence of the spirited debate and controversy which should mark these 
gatherings. He is convinced that every one who differs with the autboi 
of a paper should enter the discussion ; that silence means agreement, 
and that nowadays there tends to appear in our transactions much 
that creates a wrong impression because undue politeness and ovei- 
zealous courtesy inhibit refutation of erroneous views. As anothei 
expressed it: “We have too much back-slapping and back-scratching 
— too much golf and other play at meetings; there is a lack of scien- 
tific work and a want of intelligent discussion because our membeis 
fail to study and produce.” 

41 S 
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I most- warmly favor, in this Society, tlie maintenance of a small 
group, selected chiefly for achievement and ability. ^ Small member- 
ship fosters freedom of discussion and more intimate personal con- 
tact, so helpful to us all. From every annual meeting I return to 
duties at home, warmed by increasing friendship for those whom I 
have seen once more, keenly ambitious to do better work, inspired 
with higher ideals and imbued with a desire to be of utmost service 
to my patients and to the younger generation who look to us for 
guidance. 

Does spirited debate and argument achieve so much? If so, -then 
why, in consultation, where we give our best, do we not argue heat- 
edly, rather than decide by sympathetic interchange of views and 
careful logic, the plan best suited in the management of those intrusted 
to our care? Likewise, in the laboratory, where growth of thought 
and interchange of views are at. their highest level, is not our progress 
greatest when the talk is least and arguments are few? 

Adequate discussions are vital. Differences of opinion should be 
freely aired. But I have always held that one should feel a mission 
when he rises to his feet ; at least that he should be impelled to speak 
because there still remains something of special import left unsaid. 

Just as we find that many roads lead to Rome, so each one has 
his way. Some men talk often and say much. Others are silent, and, 
for most of us, silence is golden. It is not requisite that Ave refute 
false views; they die a natural death and suffer less from agony if 
spared the useless stimulation of protracted argument. 

One person among us illustrates some points that I would make. 
Almost unrivalled in creative work in all the history of our specialty, 
he stands out even more preeminent as one whose greatest interest 
centers solely in a search for truth. He is above all thought of con- 
troversy and listens earnestly, attentively, without retort, to every 
contrary view expressed. Discussion means to him a sacred consulta- 
tion, not an altercation, a conference of trained minds in a conjoined 
effort to disclose new facts which lead to progress. We honor him 
for his work, we admire him for his modesty and gentle spirit, and 
we think not a bit less of him because he sits in Sphinx-like silence 
throughout the greater portion of our meetings. 

All told, we make some progress. And, speaking as your former 
secretary, I wish to express publicly my admiration for the high- 
minded cooperation and spirit of service so generally in evidence 
among our members. This Society is, seemingly, hoav at its best in 
helpfulness to the profession at large and in productive scientific 
work. 

Also, let us not be too oblivious of the service rendered by our 
individual Fellows in their tasks at home. In New York City, at the 
Woman’s Hospital, there has grown up an institution so well organized 
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that it is now without a peer in excellence of management. In sys- 
tematic after-care of patients, in conference among the members of 
its staff, in accuracy of records and statistics, it is a model of which 
we may well be proud. 

We number also, here, a leader in the fight for control of cancer; 
likewise, one who has done wore than any other man to elevate 
the standards of our hospitals; also, the authors of our best known 
standard textbooks, and the founders and editors of journals recog- 
nized as excellent throughout the world of medicine. 

Then, too, we have a larger group ; these are thoughtful teachers 
of young men, leaders, almost without exception, in our greatest 
schools. Vitally interested in their work at home, mindful of the 
welfare of their patients, their service will be long remembered and 
their influence felt throughout the years to come. And so we might 
go on, with more than kindly words about all gathered here. But 
time is short, and my aim should not be to discourse to the end about 
all of your virtues. 

Now let us turn, for a brief space, to thoughts of those whose seats 
are vacant. As we look back upon quite recent days spent with o in- 
former Fellows, now deceased, no conference is required to help 
decide wherein they rendered service. The influence of their pei’- 
scnal lives is ever with us, a permanent and constant heritage; a gift 
more rare, to me, than all their scientific work. Extended backward 
to us, from the life beyond, we feel their guiding hands put forth to 
lead us. 

In my own case, I sense, with special force, the helpfulness of a 
most modest, truth-inviting man. Each day lie leads me on, through 
impress of the life he lived. Despite a generous group of scientific 
contributions, to me he left much more in demonstration of a humble 
spirit, in his most patient care to risk no life in needless surgery, in 
precept that to cheer with helpful word and kindly smile is of the 
utmost value. We need these lessons in the art of kindliness; through- 
out our busy lives we should all nurse our sympathy for those who 
suffer; we need, also, to learn to be more generous to our young 
colleagues, just as this man was, in countless ways, without a vestige 
of that common fear that some day they might grow to he competitors. 

This word of retrospect stirs up fond memories of others gone, and 
from their lives we learn a better regulation and adjustment of our 
own. We learn the fruitlessness of uncurbed personal ambition, ot 
false desire for unearned praise and glory, of the too great price 
which money sometimes costs, of heartaches caused by selfishness 
where kindness should be found. 

A final thought, in closing. It is a custom of our race to be foi- 
ever striving, — in this country striving to our utmost. I wonder 
whether we have not engulfed ourselves in an American treadmill 
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habit of continual and untiring effort to the exclusion of all else that 
makes for happiness? The public utterances of those in medicine 
whom we respect center about the need for progress, about work poorly 
done or left undone, about our misdirected energies, and how we might 
•accomplish more. This urge io do applies with added force to those 
who practice in our specialty, and in our double-specialty perhaps 
the most of all. What is it all about? In serving, sacrifice comes 
first, but let us also serve our families and ourselves. More respite 
from unceasing toil should be the share of each and all of us. Other- 
wise the truly perfect spirit of service will never be fulfilled. 
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PERITONEAL ENDOMETRIOSIS DUE TO THE MENSTRUAL 
DISSEMINATION OF ENDOMETRIAL TISSUE INTO 
THE PERITONEAL CAVITY 


By John A. Sampson, M.D., Albany, N. Y. 

(From the Gynecologic and Fathologic Departments of the Albany Hospital and the 

Albany Medical College) 


A T THE meeting of the American Gynecological Society in 1921, the 
writer presented a paper 1 on perforating hemorrhagic cysts of the 
ovary and their relation to pelvic adenomas of endometrial type. 
Twenty-three of these cysts were reported at that time. In fourteen of 
them, a histologic study had been made of the peritoneal lesions, appa- 
rently resulting from the escape of the contents of the cysts into the 
peritoneal cavity. Endometrial tissue was found in thirteen. I con- 
cluded that the hemorrhagic ovarian cysts, associated with the peritoneal 
lesions containing endometrial tissue, were endometrial cysts filled with 
menstrual blood and that the peritoneal endometriosis arose from the 
escape of the cyst contents into the pelvis and the resulting peritoneal 
reaction. In view of the theories which have arisen to explain the origin 
of the peritoneal endometriosis associated with these cysts, the following 
quotation from that paper ma 3 r be of interest. 

The question naturally arises: in what way do the contents of the cyst or ovary 
cause the development of these adenomas? Is it due to some specific irritant present 
in the cyst contents which stimulates the peritoneal endothelium to a metaplasia with 
the development of endometrial tissue typical both in structure and function? Some 
may assert that dormant endometrial epithelium may be present in the tissues soiled 
by the contents of the cyst and this is stimulated to further growth. It seems to me 
that the conditions found in many of these specimens are analogous to the implanta- 
tion of ovarian papilloma or cancer on the peritoneal surfaces of the pelvis from the 
lupture of an ovarian tumor containing these growths. 


At that time I believed that the ovary was the principal, if not the 
only, source of the peritoneal implantations which arose from endo- 
metrial tissue disseminated by the menstrual perforation of an endo- 
metrial cyst or by the menstrual reaction of endometrial tissue on the 
surface of that organ. Up to that time only a few peritoneal lesions had 
been observed by me without demonstrable endometrial tissue in the 
ovary. An attempt was made to explain these on the basis that they had 
arisen from the implantations of endometrial tissue, derived from small 


‘The current issue of the Journal is devoted to the first part of the Transaction 
of tlm Fifty-second Annual Meeting of the American Gynecological Society, he/a ai 
Hot Springs, Va., May 23, 24, 23, 1927. The discussions on the papers presented "l" 
be incorporated in part in the next issue of the Journal. - 

Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their "Original Communications.” 
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endometrial foci in the ovary, and that the latter had either been de- 
stroyed by menstrual reactions or else were so small that they had been 
overlooked. 

Later studies convinced me that peritoneal endometriosis frequently 
occurred without endometrial tissue in the ovaries, and some other way 
by which this tissue might reach the peritoneal cavity was sought. Blood 
was observed escaping through the abdominal oslia of the tubes of pa- 
tients operated upon during menstruation. Bits of endometrial tissue 
were found in the lumina of some of these tubes. The frequent close 
anatomic relation between the distribution of the peritoneal lesions and 
the fimbriated ends of the tubes was observed at operation. It was 
found that the tubes were visually patent in patients with peritoneal 



Fig. 1. — Photomicrograph (x 25) of a portion of the posterior vaginal wall with 
a submucous endometrial cavity about to rupture into the vagina (Case 4 of previous 
article 3 ). The patient had peritoneal endometriosis fusing the anterior surface of the 
uterus with the bladder, and a similar lesion obliterating the bottom of the posterior 
culdesac with invasion of the rectosigmoid and the posterior vaginal wall. The cavity 
contains blood and bits of endometrial tissue ; operation on the second day of 
menstruation. The vaginal mucosa over the cavity is very thin and had the opera- 
tion been deferred subsequent menstruations of the endometrial tissue lining this 
cavity undoubtedly would lead to a rupture through the attenuated vaginal mucosa 
with the discharge of the menstrual contents of the cavity into the vagina. The 
actual rupture of two similar cavities of the vaginal wall into veins was observed 
in this case and embolic implantations of endometrial tissue in near-by vessels was 
found (Figs. 58, 59. 60, 61 and 66 of previous article 3 ). It is conceivable that similar 
endometrial cavities situated in the ovary or in any other pelvic structure, whose 
endometrial lining reacted to menstruation, might rupture and discharge their contents 
into the peritoneal cavity and also that implantations of endometrial tissue might 
occur on the peritoneum just as they occurred in the veins of this patient. 


endometriosis. All these data, together with the indicalion that, at times, 
endometrial tissue escaped into the peritoneal cavity from other sources 
than menstruating tissue in the ovary, pointed to the backflow of men- 
strual blood from the uterine cavity through the tubes as one of these 
sources and also to epithelium escaping from the tubal mucosa as 
another. The purpose of this paper is to present the evidence indicat- 






424 


TIJE AMERICAN JOURNAL OU OBSTETRICS AND GYNECOLOGY 


ing the origin of peritoneal endometriosis from the implantation of 
endometrial tissue disseminated by menstruation. Its origin from 
other sources will be considered in a later article. 

If it is true that peritoneal endometriosis arises from the implantation 
of endometrial tissue carried by menstrual blood escaping from endo- 
metrial ioci in the ovary and also from the uterine cavity through the 
tubes, the iollowing three suggestions or theories present themselves. 

1. Peritoneal endometriosis might be caused by menstrual blood escap- 
ing from endometrial tissue on or in other pelvic organs and structures 
than the ovary. 



Fig. 2. — Photomicrograph (x 10) of a portion of the o\ary adheient to the 
posterior layer of the bioacl ligament. Uteius, right tube, anil o'.iry remmed loi 
a large leiomyoma on the second day of menstruation (Case 1 of pievious article-). 
The ovary was firmly adherent by its lateral sin face to tbe posterior layer of the 
broad ligament. Peritoneal enclometi iosis was present in the sti uctures about UK- 
ovary and in tbe posterior culdesac. Tbe i igbt tube and ovary, together 'y>tli the 
portion of the peritoneum attached to the latter, were caiefully temoved anil placeu 
in formalin before attempting to remote the uterus. A typical entlomctiJai cjM- 
or cavity, filled with blood, is shown and also endometiial lesions in the peiitoneun 
adherent to the surface of tbe ovary. Tbe endometiial tissue lining tbe cyst and in- 
In tbe peritoneum must have had a common origin or one was secondary to in 
other. Could the pel itoneal endometriosis possiblj have ai iscn from the esc-ii 
of the contents of the endometrial cyst into the pel' is'' 

2. Endometrial tissue in the ovary might arise from the implantation 
of bits of that tissue carried by menstrual blood escaping through the 
tubes and also from endometrial foci on other pelvic organs or structures. 

3. The peritoneal endometriosis, so often associated with endometiial 
tissue in the ovaries and apparently secondary to the latter, at times, 
might have arisen from some other source. 
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I greatly appreciate the interest shown by others in those observations 
and theories and relish most, of all their objections and criticisms. The 
latter are stimulating and will make for a better understanding of the 
entire subject. I fully realize that the implantation theory does not 
account for all instances of ectopic endometrium-like tissue in the pelvis 
and that menstruation is only one means of disseminating that tissue. 
I value the opinion of those who believe in the differentiation of celomic 
epithelium as a source of endometrial tissue in the ovary and peritoneum. 
In spite of the increasing acceptance of the serosal or celomic epithelial 
origin of peritoneal endometriosis, I believe that bits of endometrial tis- 
sue, carried by menstrual blood escaping into the peritoneal cavity, at 
times, become implanted on the peritoneum and thereby constitute one 
source of peritoneal endometriosis, just as the implantation of cancel- 
cells on the peritoneum constitutes one cause of peritoneal eafeinosis. T 



Fig. 3. — Two photomicrographs (x CO), the first of a portion of the menstruating 
mucora lining the uterine cavity and the second of the endometrial lining of the 
cyst shown in Fig. 2. Both show the same reaction to menstruation. 


believe that menstrual blood escapes into the peritoneal cavity from the 
following sources : 

1. The menstrual rupture or perforation of the wall of an endometrial 
cavity (cyst), most frequently seen in the ovary. 

2. The menstrual reaction of endometrial tissue, growing on the perit- 
oneal surface of the ovary or any other pelvic organ or structure. 

3. A backflow, through the tubes, from the uterine cavity and also 
from the menstrual reaction of the tubal mucosa. 

All phases of this theory, as to the implantation on the peritoneum of 
endometrial and tubal tissue disseminated by menstruation, must be 
considered seriously, if each of the following statements can be shown 
to be true or even possibly true. 

1. Whenever endometrial tissue reacts to menstruation this reaction is 
the same whether in that lining the uterine cavity or situated at a dis- 
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lance irom it, and, at limes, bits of this tissue are set free in menstrual 
blood and may be carried (disseminated) by the latter from these foci. 

2. Endometrial tissue, disseminated by menstruation, is sometimes 
alive and "will continue to grow, if transferred to situations suited to its 
growth. 

3. The peritoneum is suited to the growth of endometrial tissue. 

4. Menstrual blood, carrying with it bits of endometrial tissue, at 
times, escapes from ectopic endometrial foci into the peritoneal cavity. 

5. Occasionally menstrual blood escapes from the uterine cavity into 
the tubes. Bits of endometrial tissue have been found in blood in the 
lumina of the tubes of menstruating uteri. Sometimes the lumen of the 



Fig:. 4. — Photomicrograph (x 10) of a portion of the ovary and adherent peri- 
toneum shown in Fig. 2 at another level. The endometrial cyst or cavity of the 
ovary contains blood with bits of endometrial tissue set free by the menstrual 
reaction of its lining, just as they are set free in menstrual blood arising from the 
mucosa lining the uterine cavity (see next illustration). Should such a cyst ru Pmre 
during menstruation, its contents (blood and endometrial tissue) would escape into 
the peritoneal cavity and might cause adhesions. What would be the possible origin 
of any endometrial tissue in structures adherent to the ovary, such as the peritoneum 
shown in this illustration'' 


interstitial portion of the tube is of sufficient size to permit bits of endo- 
metrial tissue to pass through it. 

6. The lesions of peritoneal endometriosis often occur in situations and 
under conditions indicating their origin from the above mentioned 
sources. 

7. The local reaction of the peritoneum to the endometrial tissue in 
peritoneal endometriosis is similar to the local reaction of the peritoneum 
to the cancer in peritoneal carcinosis of implantation origin. 
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THE MENSTRUAL DISSEMINATION OF ENDOMETRIAL TISSUE 

The histologic study of uteri, removed during the various stages of 
the menstrual cycle and in which the veins have been injected, demon- 
strates the mechanism by which endometrial tissue may be disseminated 
from that organ (See previous article ). 2 The uterine mucosa contains 
venous capillaries which sometimes are dilated to form sinuses. These 
sinuses empty into similar sinuses (endothelial lined spaces without def- 
inite walls) of the myometrium and the latter empty into the arcuate 
veins which convey the venous blood from the uterine tissue into the 
venous circulation outside of that organ. During menstruation the 
venous capillaries of the mucosa rupture and blood escapes into the sur- 



Fig. 5. — Two photomicrographs (x 60), the upper one of the menstrual contents 
of the endometrial cavity of the ovary shown in Fig. 4 and the other of the uterine 
cavity. They arc much alike. Blood and fragments of endometrial tissue are present 
in both, histologically in a fair state of preservation and possibly as capable of living, 
if transferred to a suitable situation, as endometrial emboli disseminated into 
veins during menstruation. 


rounding tissue and bits of the latter are set free in the extravasated 
blood. This blood breaks through the surface epithelium of the mucosa 
into the uterine cavity, often carrying with it bits of endometrial tissue 
suspended in that blood. These studies suggest that extravasated men- 
strual blood in the uterine mucosa, at times, might escape back into the 
lumen of the ruptured capillaries and sinuses from which it came and 
carry with it (disseminate) endometrial tissue into the venous circula- 
tion of the uterus. This actually occurs as has been shown . 2 

The histologic study of the endometrial tissue of a direct or primary 
endometriosis (so-called adenomyoma arising from the direct invasion of 
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Ilic uterine wall by the mucosa lining its cavity) shows that this tissue 
contains venous capillaries (Fig. 12 of previous article 2 ) similar to those 
of the mucosa lining the uterine cavity and that the reaction to men- 
struation of this misplaced endometrial tissue is similar to that of the 


J owner, except that it is not as constant or as general as that of the 
uterine mucosa. The endometrial tissue of a direct endometriosis, in its 
invasion of the myometrium often penetrates the spaces occupied by the 



Fig. fi — Two photonne rographs (x 25 and 10) of a portion of. the right ovary and 
adherent pei itoneum .shown in the* preceding illustrations, at another level. The 
endometrial ca\ itv of the ovary appears much .smaller and. nettrer the surface of the 
ovary. It is similar to the endometrial cavity of the vaginal wall shown in Fig. 1. 
Roth patients were operated upon the second day of menstruation and both endo- 
metrial cavities contained blood and bits of endometrial tissue. The endometrial 
cavitv of the vaginal wall was about to rupture and discharge its menstrual contents 
into the vagina. The endometrial cavity of the ovary had possibly* ruptured into the 
peritoneal cavity at a pi ev ions menstruation and was closed by newly-formed connec- 
tive tissue (adhesions) growing over it, as shown by the fibroblastic character of the 
adhesions covering tin* ragged rent in tiie wall of the cavity. The “rent” in the wall 
of the cavity and the innei surlace of tile adhesions covering it have been accentu- 
ated by dotted lines. These adhesions (see second photomicrograph) are continuous 
with similar adhesions uniting the lateral surface of the ovary to the posterior layer 
of tiie bioad ligament. We have evidence that the adhesions uniting the ovary to the 
peritoneum might have arisen from tiie escape of the menstrual contents of the 
endometrial eavitv of the ovary and that bits of endometrial tissue are often present 
in menstrual blood. Endometrial tissue is “embedded” in the peritoneum adherent 
to tiie ovu.rv. Could there be any relation between the endometrial tissue escaping 
from the eavitv of the ov.uv and that "embedded" in the peritoneum adherent to it. 

vessels and sinuses of tiie uterine wail but is separated from tiie lumina 
of the latter by their endothelial lining. This has been emphasized by 
■Robert Meyer- and Kitai in their descriptions of fhe relation of mis- 
placed endometrial tissue to the lymphatics of the uterine wall. The 
study of specimens, in which the veins have been injected, has convinced 
me that the majority of the vessels oi the uterine wall, which previously 
I had considered to be lymphatics, are venous sinuses. It might he as- 
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sumed that in the menstrual reaction of t his misplaced endometrial tis- 
sue, bits of it might escape into its own venous capillaries and even into 
the lumen of a sinus of the uterine wall along which the endometrial 
tissue sometimes grows in an extra- or retroendothelial course. T have 



Pig. 7. — Two photomicrographs, the first (x 10) of u portion of tins posterior lover 
of the broad ligament adherent to the lateral surface of the ovary. The adhesions 
indicate that there had been a reaction to some irritant escaping into the peritoneal 
cavity. Fig. 6 indicates that blood might have escaped into the peritoneal cavitv 
from the menstrual reaction of endometrial tissue in the ovary. A peritoneal endo- 
metriosis is present and if it were caused by the escape of menstrual blood from 
the ovary, the endometrial tissue of the endometriosis must have arisen, either from 
a metaplasia of the peritoneal mesothelium due to some specific stimulant in men- 
strual blood and not found in other well-known peritoneal irritants, or else from the 
actual implantation of bibs of endometrial tissue often present in menstrual blood. 
There is a hyperplasia of the peritoneum about the endometrial foci. For a higher 
magnification of the endometrial “deposit” indicated by o. see the next photomicro- 
graph. 

The second photomicrograph (x 130) is of the endometrial lesion indicated bv a 
of the preceding illustration. The tissues of the peritoneum are growing over (em- 
bedding) the endometrial tissue. The fibroblastic character of the peritoneum cover- 
ing the endometrial tissue shows that it is of recent origin and histologically it is the 
same as that of the adhesions covering the rent in the wall of the ovarian endo- 
metrial cavity (Fig. 6). This suggests that possiblv they are of the same" age 
The reaction of the peritoneum to' the endometrial tissue in this instance is similar 
to that sometimes found in peritoneal carcinosis of implantation origin. I believe 
that we are justified in stating that peritoneal endometriosis, at times, arises from 
the implantation of endometrial tissue carried by menstrual blood escaping from 
endometrial foci in the ovary, and probably did in this instance. If so, some of the 
endometrial tissue, set free by menstruation, must have been alive. 
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not definitely demonstrated this in a careful study of many sections from 
many blocks of tissues from uteri with a direct endometriosis which 
were removed during menstruation, but J believe that either it has been 
seen by others or will be found. The same applies to misplaced endo- 
metrial tissue of other origin than a direct invasion of the uterine wall 
by its mucosa, in one instance of endometriosis of the euldesae, pre- 
senting in the posterior vaginal vault (a so-called adenomyoma of the 
rectovaginal septum) the actual escape of the menstrual contents of two 
ectopic endometrial cavities into adjacent veins was found. As a result 
of this observation I believe that a similar condition occasionally may 
arise in any situation, where endometrial tissue reacts to menstruation. 

Since bits of the uterine mucosa, at times, escape into the venous circu- 
lation of the uterus during menstruation, certain questions arise. What 
is its pathologic and clinical significance? Could if possibly give rise 



Fig. 8. — Photomicrograph (x 20) of the opposite end of the endometrial cam’ll.' 
shown in Fig G. Endometrial tissue is enmeshed in adhesions on the surface of the 
ovary. Many sections were studied from this portion of the "block" and positive 
evidence of a perforation of the wall of the cavity was not found in this situation. 
If endometrial tissue had escaped from or had invaded the ovary at this place, the 
repair has been so complete that the portal of exit or entrance has been effaced. 


to metastatic or embolic endometrial lesions not only in the uterine wall 
but also outside of that organ? 


EVIDENCE OF THE VIABILITY OF ENDOMETRIAL TISSUE DISSEMINATED BY 

MENSTRUATION 

If endometrial tissue disseminated by menstruation is “thrown off to 
die” and is either actually “dead or dying,” as has been so emphati- 
cally stated by Novak , 4 that phase of the implantation theory is 
likewise just as dead. If endometrial tissue disseminated by menstrua- 
tion is sometimes alive and capable of growing, if transferred to suitable 
situations, we might expect to find embolic lesions of this tissue in the 
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vessels of the uterine wall and even outside of that organ. ' If these 
lesions were found, they would furnish very strong evidence that they 
might have arisen from the implantation of endometrial emboli cast off 
by menstruation into the venous circulation. 

I have recently reported 2 two such cases. Both patients were operated 
upon during their menstrual period. Bits of endometrial tissue were 
found in the venous sinuses of both uteri. An embolic or metastatic 
growth of endometrial tissue was found in a venous sinus of one uterus 
and many such lesions in the other uterus. Sufficiently complete serial 
sections showed that these growths either arose from or were implanted 
on the walls or linings of these vessels and did not arise from the inva- 
sion of the latter by endometrial tissue from without. These embolic-like 



Fig. 9. — Photomicrograph (x GO) of an endometrial cavity of the posterior layer 
of the broad ligament adherent to the ovary. Blood is present in this cavity, and 
portions of its endometrial lining show the same reaction to menstruation (but not 
as marked) as that found in the mucosa lining the uterine cavity and the cyst of 
the ovary (Fig. 5). 

growths of endometrial tissue must have originated either from a local- 
ized metaplasia of the endothelial lining of the veins and venous sinuses 
or else from the actual anchoring and implantation of bits of endometrial 
tissue similar to those found floating about in some of the vessels of the 
uterus. While an endometriosis of the direct type was present in a 
portion of the wall of each uterus, the distribution of the embolic lesions, 
as well as other histologic findings, indicated that the endometrial emboli, 
primarily responsible for the metastatic lesions, probably came from the 
mucosa lining the uterine cavity. Even if these emboli had been derived 
from the endometrial tissue of a direct endometriosis of the uterine wall, 
some traumatism would he necessary to rupture the endothelial lining 
of its veins and disseminate bits of endometrial tissue into their lumina. 
The reaction to menstruation is the most evident cause of such an injury. 
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Could bits of endometrial tissue escape into the venous circulation 
from the mucosa lining the uterine cavity by any other means than as a 
result of a menstrual reaction? We look to two other possible causes of 
this phenomenon, curettage and the termination of pregnancy by abor- 
tion or labor. Neither of the two patients, mentioned above, had ever 
been curetted and only one had been pregnant and that fourteen years 
before her operation. 

Many interesting endometrial lesions were present in an endometriosis 
of the posterior vaginal wall of the second case. An endometrial cavity 
filled with menstrual blood and containing bits of endometrial tissue had 



Fig. 10. — Posterior view of the uterus, tubes and ovaries (x 7 .';) removed for an 
extensive peritoneal endometriosis, fusing- the posterior surface of the cervix with the 
sigmoid, thus obliterating the bottom of the culdesac. The uterus contains multiple 
leiomyomas; both tubes were patent. The right ovary is adherent by its 
surface to the posterior surface of the uterus and the broad ligament of that sloe. 
The left ovary is adherent by its lateral surface to the posterior layer of the aroda 
ligament. An attempt was made to remove the uterus, tubes, and ovaries without 
disturbing the attachment of the ovaries to their adjacent structures. This was om.v 
partially successful (see Figs. 11 and 13). The patient, fifty-three years old, vv<- 
married but had never been pregnant. 


almost eroded the overlying vaginal mucosa and was about to ruptuie 
and discharge its menstrual contents into the vagina (Fig. 1 ). From 
the study of this lesion, one could readily understand how a similai 
endometrial cavity in the ovary or any other pelvic structure might i'up- 
ture and disseminate its menstrual contents into the peritoneal ca\if}. 
We could also understand that a similar endometrial lesion might rup- 
ture into an adjoining lymph vessel or capillary during its reaction to 
menstruation. The operation occurred on the second day of the men- 
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strual period. Bits of endometrial tissue were found lying- free in the 
veins about, other endometrial cavities of the vaginal wall and embolic 
growths of endometrial tissue were also present in these vessels. The 
actual escape of the menstrual contents of two of these cavities into a 
vein was seen. I can see only one correct interpretation of the etiology 
of the embolic endometrial lesions in the veins about these endometrial 
cavities and that is they arose from the implantation of endometrial tis- 
sue, disseminated into the veins from the menstrual rupture of the walls 
of the endometrial cavities into these vessels. If so, endometrial tissue 
disseminated by menstruation in this instance must have been alive and 
callable of growing, when transferred to suitable situations. 


vmmm 


vi ''•SI,', 







Pig. 11. — Photomicrograph (x 10) of a portion of tho left ovary adherent by its 
lateral surface to the posterior layer of the broad ligament (Fig. 10). An endo- 
metrial cyst or cavity of the ovary, filled with fragments of endometrial tissue, is 
shown. Its wall is torn (see arrow) apparently due to the trauma of the operation 
and probably at the site of a previous perforation which had been subsequently 
closed by the fusion of the ovary with the posterior layer of the broad ligament 
at this point. An implantation-like patch of endometrial tissue (imp.) is situated 
on the lateral surface of the ovary and is similar to the fragments of endometrial 
tissue in the cavity and that filling the opening in its Avail. This endometrial “im- 
plant" seems to be of more recent origin than the endometrial cavity, and, from the 
evidence presented in this section, might have arisen from tissue escaping through 
the perforation of the latter. 


As a result of these studies in the menstrual dissemination of endo- 
metrial tissue into the venous circulation, the following three conclusions 
were drawn: 

1. Fragments of endometrial tissue, at times, are disseminated into the 
venous circulation during menstruation from the mucosa lining the 
uterine cavity and also from ectopic endometrial foci. 
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_ 2 - Metastatic or embolic endometriosis may arise from the implanta- 
tion of these emboli in near-by veins. 

3. Endometrial tissue set free by menstruation, therefore, is sometimes 
not only alive but may actually grow, if transferred to situations favor- 
able to its existence. 

I might add a fourth conclusion. The veins and venous sinuses of the 
uterine and vaginal walls, under certain conditions, are favorable to the 
existence (growth) of endometrial tissue disseminated by menstruation. 



Fig. 12. — -Photomicrograph (x 25) of the section, shown in the preceding illus- 
tration. at the site of the perforation of the endometrial cavity. The fusion of the 
fold of the peritoneum with the surface of the ovary indicates a reaction to some 
irritant, escaping into the peritoneal cavity. The opening in the cyst wall indicates 
that this irritant may have been its contents. The endometrial "plug” filling the 
opening and attached to (implanted on) its sides suggests that this fragment of 
endometrial tissue had failed to escape through the perforation and was retained in 
this situation, or the endometrial lining of the cyst had grown out through the 
opening. Similar bits of endometrial tissue escaping from the cyst might have be- 
come implanted in other places, as the surface of the ovary (see imp. of the pre- 
ceding illustration), the posterior surface of the uterus (Fig. 11), and even causing 
the peritoneal endometriosis, thus fusing the uterus with the sigmoid. The reaction 
of the endometrial lining of the cyst to menstruation would be the most likely cause 
of a perforation of the wall of the cyst. 

EVIDENCE OF THE SUITABILITY OF THE PERITONEUM TO THE GROWTH Or 

ENDOMETRIAL TISSUE 

If it can be shown that endometrial and tubal tissue will not grow 
on the peritoneum and cannot become implanted on it, no part oi 
the implantation theory as an explanation of a cause of peritoneal 
endometriosis can be considered. 

A study of the lesions of peritoneal endometriosis convinces one that 
endometrial tissue can and does grow on the pelvic peritoneum and also 
on the peritoneal surface of other structures which may be in the pelvic 
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cavity but primarily did not arise in it, such as the appendix, the cecum, 
loops of the small intestine, and their mesenteries. We must conclude 
that the visceral and parietal peritoneum is suited to the growth of 
endometrial tissue, whatever the origin of the latter may be. 

Jacobson 5 has shown by his experimental work in rabbits and monkeys 
that bits of the uterine mucosa of these animals, when scattered in their 
peritoneal cavities, give rise to a peritoneal endometriosis similar to that 
found in human beings. It is natural to assume that the endometrial 



Fig. 13. — Photomicrograph (x 10) of a portion of the right ovarv adherent to 
the posterior surface of the uterus (Fig. 10). An endometrial cyst' or cavity of 
the ovary is shown with its wall a, torn from its former attachment to the uterus 
at a by the trauma of the operation. The chocolate-like contents of the hematoma 
or cyst escaped at that time. There is a gap 1>-1> in the portion of the wall of the 
cyst adherent to the uterus. This gap is filled by the posterior surface of the uterus, 
thus completing or closing the endometrial cavity. This condition can be explained 
either by the rupture or by perforation of an endometrial cyst, and the subsequent 
closure of the opening by the ovary becoming adherent to the uterus or else endo- 
metrial tissue developing on the surface of the ovary caused adhesions (possibly due 
to its menstrual reaction) which fused the ovary to the uterus, and an endometrial 
cavity developed in this situation. In either instance menstrual blood might have 
escaped into the peritoneal cavity and a. peritoneal endometriosis developed, as indi- 
cated by the “deposits" of endometrial tissue on the surface of and embedded in 
the uterine wall (see also Fig. 15). 

tissue in these lesions arose from the implantation of the endometrial 
tissue “sown” on the surface of the peritoneum. 

If bits of endometrial tissue, carried by menstrual blood escaping into 
the venous circulation of the uterus sometimes become implanted on the 
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endothelial surface of the veins and venous sinuses of the uterine wall 
and a like condition arises in the vaginal veins from the menstrual reac- 
tion of the mucosa of ectopic endometrial cavities in that situation, we 
might infer that bits of endometrial tissue, carried by menstrual blood 
escaping into the peritoneal cavity from any source, might become im- 
planted on the mesothelial surface of the peritoneum and give rise to at 
least some of the lesions of peritoneal endometriosis. 



Figs. 11 and 15. — Two photomicrographs (x CO) of implantation-like lesions on 
the posterior surface of the uterus. The first was situated beneath the distal pole 
of the adherent left ovary shown in Fig. 10, and would seem to be of more recent 
origin than the endometrial cavity of the ovary with evidence of perforation shown 
in Fig. 11. Similar lesions were also present on the lateral surface of the orarj. 
The second was situated near the right ovary (Figs. 10 and 13) also with evidence 
of rupture of its endometrial cavity and dissemination of its contents into Vy 
pelvis. If these near-by lesions arose from the escape of the contents of the endo- 
metrial cavities of the ovaries, the endometriosis of the culdesac might have haa a 
similar origin. 

The peritoneum of rabbits and monkeys evidently is adapted to the 
implantation of endometrial tissue disseminated in the peritoneal cavities 
of these animals, but is the peritoneum of women adapted to the implan- 
tation of this or any other tissue escaping into their peritoneal cavities? 

• Cancer escaping into the peritoneal cavity sometimes becomes im- 
planted on the surface of the peritoneum, causing the lesions of perit- 
oneal carcinosis. Could endometrial tissue escaping into the peritoneal 
cavity sometimes become imjilanied on the surface of the peritoneum 
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and cause the lesions of peritoneal endometriosis? Some will say “can- 
cer is invasive and metastasizes by other channels.” Endometrial tissue 
is sometimes also invasive and mestasizes by vascular channels. 

We'have shown that, the peritoneum is suited to the growth of endo- 
metrial tissue,, and it will be difficult to deny that endometrial tissue can 
become implanted on the peritoneum, if it can be demonstrated that this 
tissue escapes into the peritoneal cavity and the lesions of peritoneal 
endometriosis occur in situations and under conditions indicating their 
possible origin from such a source. 

THE MENSTRUAL DISSEMINATION OF ENDOMETRIAL TISSUE INTO THE PERIT- 
ONEAL CAVITY PROM ECTOPIC ENDOMETRIAL FOCI 

Evidence has been presented of the viability of endometrial tissue dis- 
seminated by menstruation and that it will grow when transferred to 
suitable situations. We have shown that the peritoneum is, suited to the 
growth of endometrial tissue and furthermore that cancer becomes im- 
planted on it. We might infer that endometrial tissue which, at times, 
is invasive and metastasizes through vascular channels might also become 
implanted on the peritoneum. Should it be shown that endometrial 
tissue carried by menstrual blood escapes into the peritoneal cavity from 
any source, we would have strong presumptive evidence that; under favor- 
able conditions this tissue might become implanted on the peritoneum 
and cause peritoneal endometriosis. Should these lesions occur in situa- 
tions and under conditions indicating or even suggesting their origin 
from such a source, this evidence would be still stronger. 

Three possible sources from which menstrual blood might escape into 
the peritoneal cavity may be considered. 

1. The menstrual rupture or perforation of the wall of an endometrial 
cavity (cyst), most frequently seen in the ovary. 

2. The menstrual reaction of endometrial tissue growing on the perit- 
oneal surface of the ovary or any pelvic organ or structure. 

3. A back flow, through the tubes from the uterus and also possibly 
from the menstrual reaction of the tubal mucosa. 

We know that endometrial cavities in the vaginal wall, at times, rup- 
ture into the vaginal canal during menstruation and occasionally must 
discharge bits of endometrial tissue with the menstrual blood. (Fig. 1). 
Similar cavities in the abdominal scars of patients with endometriosis 
in that situation sometimes rupture and discharge blood at the menstrual 
period. We could infer that like cavities (cysts) in the ovary or in any 
pelvic organ or structure, at times, must rupture into the peritoneal 
cavity during menstruation. The study, at operation, of endometrial 
cysts or hematomas of the ovary shows that the ovary is usually adherent 
by its lateral or under surface to the side of the pelvis, posterior layer 
of the broad ligament, or the posterior surface of the uterus (Pigs. 2, 




Fig. 1G. — Photomicrograph (x 130) showing the reaction of the surface of the 
ovary to gonorrheal infection escaping through the tubes. An inflammatory exudate 
is present on the surface of that organ which consists of fibrin, leucocytes and 
wandering cells derived from the tissues of the ovary. The greater portion of the 
surface epithelium lias disappeared. In the center of the photomicrograph it (s.e.) 
is still present and tiie exudate has arched over it. If the irritation had continued, 
the exudate would be replaced by granulation tissue and later by connective tissue 
with resulting thickening of the ovary or adhesion to adjacent structures. As the 
result of this reaction to infection, many interesting gland-like structures and cavities 
lined by the surface epithelium of the ovary arise from the inclusion of this epi- 
thelium and its subsequent growth, but they never develop into peritoneal carcinosis 
or true peritoneal endometriosis. 

Fig. 17.- — -Photomicrograph (x 130) showing the reaction of the surface of the 
parietal peritoneum to the implantation of cancer, secondary to ovarian cancer. The 
exudate of Fig. 17, replaced by granulation tissue, is arched over the portion of the 
mesothelium ( mcs .) which has not disappeared, just as the exudate in Fig. 1C is 
arched over the surface epithelium of the ovary. Clumps of cancer cells (c) caught 
in the exudate now appear enmeshed in the granulation tissue. As a result of the 
peritoneal reactions in the implantation of cancer, many interesting lesions result. 

Fig. IS. — Photomicrograph (x 130) showing the reaction of the surface of the 
ovary to the ‘‘implantation" of endometrial tissue. Multiple endometrial lesions were 
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10, 11 and 12). On freeing the ovary, the hematoma or cyst usually 
ruptures at the apparent seat of a previous perforation and its chocolate- 
like contents escape into the pelvis (Figs. 19 and 26). Adhesions are 
always present and often in situations easily soiled by material which 
might have escaped from a perforation of the ovarian cyst or hematoma. 
Endometrial tissue is often present in these adhesions and invades the 
structures involved by them. The question naturally arises: "What is the 
relation between the endometrial tissue lining the cyst of the ovary and 
that scattered about in the implantation-like lesions of the associated 
peritoneal endometriosis ? 

The endometrial tissue in the ovary and that in the peritoneal lesions 
must have had a common origin or else one is secondary to the other. 
Should those involving the peritoneum arise from the escape of the con- 



Fig. 19. — Posterior view of the uterus and left tube and ovary (x %). The uterus 
was retroflexed and firmly adherent due to an extensive peritoneal endometriosis. 
The uterus, left tube, and ovary were removed and a portion of the right ovary 
was resected. An endometriosis superficially involved the greater portion of the 
posterior surface of the uterus. The left ovary was flrmlv adherent bv its lateral 
and under surfaces to the posterior layer of the broad ligament and the posterior 
surface of the uterus. On freeing the ovary the characteristic chocolate-hite con- 
tents of the ovarian hematoma escaped, possibly through the site of a previous per- 
foration of the hematoma (see cross-section of the ovary). The ovary has been 
lifted up in order to show the adhesions and endometrial lesions on its’ under and 
lateral surfaces. Both tubes were potent. For photomicrographs of sections of the 
ovaries and uterus, see Figs. 20, 22, 23, and 24. The patient, thirty-six years old, 
had one child. 


tents of the cyst, they must be due either to the stimulation of the 
peritoneum by some specific element of the cyst contents or else to the 
implantation of bits of endometrial tissue carried by the contents of the 
cyst escaping into the peritoneal cavity. 


present on the lateral surface of the right ovary (see Fig. 29). The endometrial 
tissue in this illustration may have been derived either from the implantation of 
similar tissue from other endometrial lesions on the ovary (Fig. 30) from endo- 
metrial or tubal tissue escaping through the tubes (both ‘were patent’) or from a 
localized metaplasia of the surface epithelium of the ovary. The surface epithelium 
is intact at both ends of the illustration, but has disappeared beneath the endo- 
metrial tissue. The latter is enmeshed in an exudate somewhat similar to those 
shown in Figs. IS and 17. Histologically it resembles an implantation lesion 



'J'IIL: AMERICAN JOURNAL OC OBSTETRICS AND CYNECOEOOV 


Clinical observations have taught us that these cysts sometimes rup- 
ture or perforate during menstruation and some of their contents escape 
into the pelvic cavity. A histologic study of ovarian endometrial cysts, 
removed during menstruation, demonstrates that the lining of these cysts 
sometimes reacts to menstruation, as does the mucosa lining the uterine 
cavity (Figs. 2 and 3), and bits of its endometrial tissue are disseminated 
into the cavity of the cyst. See Figs. 4 and 5. Therefore, they -would 
be carried into the peritoneal cavity on rupture of the cyst. AYe have 
indications that endometrial tissue disseminated by menstruation is some- 
times alive and will grow when transferred to suitable situations and 
also that the peritoneum is suited to the growth of endometrial tissue. 
Furthermore, the lesions of peritoneal endometriosis often occur in situa- 
tions and under conditions indicating their origin from the escape of the 
contents of these cysts into the peritoneal cavity. The peritoneal rear- 



ing. 20. — Photomicroguiph (x 25) showing the lining of an endomoti lal ca\ U' 
of the left ovaiy of Fig. 19 and neai the appaient site of a pre\ ions peifoiation. 
Typical endometnal tissue is piesent. 


tion to this tissue is similar to that of peritoneal carcinosis ot implanta- 
tion origin. AYe, therefore, have sufficient evidence to believe that 
peritoneal endometriosis sometimes arises from the implantation of endo- 
metrial tissue carried by menstrual blood escaping through a perforation 
of an endometrial (cavity) cyst of the ovary or any other pelvic sti na- 
ture. (Figs. 6, 10, 19, and 26.) 

Endometrial tissue has been found growing on the surfaces of all of 
the pelvic organs and structures, including the cecum, appendix, loops 
of the small intestines, sigmoid, and their mesenteries. The patches of 
endometrial tissue on the ovary nearly always occur on the lateial and 
under surfaces of that organ, and these surfaces when they contain endo- 
metrial tissue are usually adherent to adjacent structures. 9 he endo- 
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metrial tissue on the other organs and structures also is often surrounded 
by adhesions. Some of these patches of endometrial tissue, at times, 
evidently react to menstruation, just as does the uterine mucosa (Figs. 
48, 49, and 50). Menstrual blood occasionally must escape from' some 
of these endometrial foci into the peritoneal cavity. There are, there- 
fore, strong indications that peritoneal endometriosis, at times, spreads 
in this manner. Because' these foci are usually small and are often 
associated with adhesions and become embedded in the underlying organ 



Figs. 21 and 22. — Two photomicrographs (x 10), the first of adhesions on the 
surface of the uterus, from a patient with peritoneal carcinosis secondary to ovarian 
cancer. It is but an exaggeration of the condition shown in Fig. 17. Bits of cancer 
had been caught in the exudate arising from the reaction of the peritoneum to 
cancer cells escaping into the peritoneal cavity. The subsequent transformation of 
the exudate into granulation tissue and then connective tissue, together with the 
growth of the cancer cells, evidently caused the lesion shown here. Compare with 
Figs. 22, 23, and 24. 

The second is of adhesions extending from the left ovary to the uterus, from 
a patient with peritoneal endometriosis associated with (or secondary to) ovarian 
endometriosis, with evidence that an endometrial cyst might have ruptured into 
the peritoneal cavity (Fig. 19). A portion of the ovary is shown at the left with 
endometrial tissue embedded in it. The origin of the endometrial tissue in these 
adhesions would seem to be similar to that of cancer in the adhesion of Fig. 21 and 
the latter was of implantation origin. See also Figs. 23 and 24. 


or structure, the opportunity for the menstrual dissemination of endo- 
metrial tissue from them probably is not very great except early in their 
existence. 
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TI-IE MENSTRUAL DISSEMINATION OP ENDOMETRIAL TISSUE THROUGH THE 
TUBES PROM TIIE UTERINE CAVITY 

Objections have been made to the theory that bits of endometrial tissue 
are carried by menstrual blood escaping through the tubes and become 
implanted on the visceral and parietal peritoneum. The following are 
the more important of these objections.* 

1. Menstrual blood rarely, if ever, escapes from the uterine cavity 
into the lubes. 



Figs. 23 and 24. — Two photomicrographs (x 2o). the first of a patch of cndo- 
metrial tissue on the lateral surface of the ovary (Fig. 19). An inclusion of the 
surface epithelium of the ovary is shown at s.e. The endometrial tissue is situated 
above it and evidently in ovarian tissue which has arched over the surface epi- 
thelium of the ovary as in the peritoneal reactions shown in Figs. 1C, 17, and -!• 
The second is of adhesions on the posterior surface of the uterus (Fig. 19)> c°h" 
taining endometrial tissue. There has been a peritoneal reaction to some irritant 
causing adhesions and a mesothelial inclusion Ones.), the latter due to granulation 
tissue arching over the mesothelial surface of the peritoneum. Endometrial tissue 
is embedded in the adhesions above the mesothelial inclusion just as cancer of '7'" 
plantation origin becomes embedded in tbe adhesions of peritoneal carcinosis t J dy 
21). The peritoneal endometrial lesions possibly are of more recent origin tl 
endometrial evst of tbe ovary and from e\ idence found at operation, it would seen 
that they might have arisen from the escape of the contents of the ovarian cjfli 
into the "pelvis (Fig. 19). 

2. The lumen of the interstitial portion of the tube is too small for 
bits of endometrial tissue to pass through it. 

3. Endometrial tissue, set free by menstruation, is dead or dying and 
therefore incapable of implantation. 
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4. Several days must be required for endometrial tissue to be carried 
from the uterine cavity through the tubes, and, therefore, there is little 
chance that “such degenerative tissue” after “probably many days of 
continuing degeneration and autolysis should grow where it falls.” 
Novak. 4 

Novak 0 states that my theory would be greatly strengthened, if I 
could demonstrate two things. 

1. The capacity of the degenerated endometrium given off at menstru- 
ation to grow in tissue culture. 

2. The capacity of such endometrium to grow in the peritoneum or 
ovary of the human being or perhaps even of one of the lower animals. 

I have examined menstrual blood obtained both from the vagina and 
also from the cavities of uteri removed at operation. The endometrial 
tissue obtained from these sources did not always show degenerative 



Fig. 25. — Photomicrograph (x 25) of a portion of the right ovary (case of Fig. 
19). An apparent endometrial lesion was situated on its lateral surface. It is evi- 
dently of more recent origin than the endometrial cyst of the opposite ovary (see 
Fig. 19). Should the endometrial tissue in this case have arisen from the dif- 
ferentiation of celomic epithelium due to its stimulation by an ovarian hormone, we 
should expect that these lesions would all be of the same age. 


changes, but frequently presented a normal appearance (Fig. 47). This, 
however, does not prove that it is alive and capable of growing, even if 
transferred to suitable situations. Evidence has ali’eady been given to 
show that endometrial tissue disseminated by menstruation into the 
venous circulation, at times, becomes implanted in the sinuses of the 
uterine wall and in one instance in veins about endometrial cavities 
in the posterior vaginal wall. Evidence has also been presented to 
show that endometrial cavities (cysts) of the ovary, at times, discharge 
their contents, containing endometrial tissue cast off by menstruation, 
into the pelvis and that peritoneal implantations of this tissue arise from 
this source. It has also been demonstrated by this and other observa- 
tions that the visceral and parietal peritoneum is suited to the growth 
of endometrial tissue. 
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If bits of endometrial tissue could be carried through the interstitial 
portion of the tubes by menstrual blood escaping from the uterine cavity 
into these duets and not spend too long a time in their transit, one 
would expect that peritoneal implantations of this tissue might occur 
from this source. 

Over twelve years ago I began a series of experiments to determine 
the shape of the uterine cavity in normal and in pathologic conditions.'" 
The technic was as follows: the uterus removed at operation or autopsy 
was placed in a basin of warm water and then tilled with melted gelatin 
(about 15 per cent) containing in suspension bismuth subcarbonate or 
barium sulphate. This was introduced through the cervical canal by 
means of a syringe. After filling the uterine cavity the syringe was 
withdrawn, the cervix clamped in order to prevent the escape of the 
injection mass and the specimen placed in cold water until the gelatin 



Fig. 26. — Uterus, tubes, anil ovaries (x Vs ) • The uterus was retroflexed and ad- 
herent due to peritoneal endometriosis. An intramural leiomyoma is present in the 
posterior wall of the body of the uterus. An endometriosis involved the uterus at 
the junction of the body and the cervix, invading its wall (see Fig. 28). The left 
ovary was adherent by its lateral surface to the side of the pelvis. On freeing it. 
the chocolate-iike contents of the ovarian hematoma escaped, possibly through the 
site of a previous perforation of the hematoma (see also cross-section of the ovary). 
The right ovary was adherent by its lateral surface to the posterior layer of the 
broad ligament. Multiple endometrial lesions involved the posterior surface of the 
right ovary (see cross-sections of the ovary and Fig. 27). Both tubes were patent. 
The patient, thirty-one years old, was married but had never been pregnant. 


had solidified. The uterus then was fixed in formalin. On filling the 
uterine cavity, the mass would usually easily escape through the tubes, 
if the latter were patent. Roentgenograms (especially stereoscopic ones) 
of the hardened uterus enabled one to obtain a clear picture oi the form 
of the uterine cavity under various conditions and also of the course 
and relative diameters of the interstitial portions of the tubes. Main 
uteri were studied in this manner. In some the interstitial portion of 
the tubes appeared as a mere thread in the roentgenograms and in otheis 
as a relatively large canal. The results of some of these studies 7 were 
presented before this society nine years ago. Two of the illustrations 
of that paper are again reproduced, one showing a uterus with vor> 



SAMPSON : 


PERITONEAL ENDOMETRIOSIS 


445 


narrow interstitial portions of the tubes and the other with dilated ones 
(Figs. 40 and 41). I suggested at that time that menstrual blood under 
favorable conditions might escape through the tubes into the peritoneal 
cavity. Since then I have been greatly interested in the menstrual 
regurgitation of blood into the tubes and have operated upon many 
patients during their menstrual period and have occasionally observed 
this phenomenon (eight cases). I have also found endometrial tissue 



Figs. 27 and 2S. — Two photomicrographs (x 10 ), the first shows some of the 
endometrial lesions of the right ovary of the preceding illustration. They are evi- 
dently of more recent origin than the endometrial hematoma of the opposite ovary. 

The second is of the endometriosis of the posterior uterine wall. There is ap- 
parently an invasion of the uterine wall from tissue implanted or developing on its 
peritoneal surface. If the former, it might have been derived from endometrial 
tissue escaping either from the ovary or from the tubes ; both of the latter were 
patent. 


in the lumina of tubes removed during menstruation. It seemed to 
me that the blood in the tubes in these eight cases came from the 
uterine cavity. It was present in both tubes in each instance. However, 
the source of endometrial tissue in the lumina of the tubes is a debatable 
one and if it can be shown that the interstitial portion of the tubes is 
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always so small that bits of endometrial tissue cannot pass through it, 
the peritoneal implantation of endometrial tissue from this source can 
be eliminated. 

The roentgenograms of the injected uteri suggested that the inter- 
stitial portion of some tubes is sufficiently great to permit bits of en- 
dometrial tissue to pass through it (Figs. 40, 41, and 42). Can it be 
proved that blood escaping from the uterine cavity into the tubes will 
actually carry with it bits of endometrial tissue? 

I have often observed blood dripping from the abdominal ostia of 
the tubes in abdominal operations which had been preceded by a curet- 
tage of the uterus. I do not understand just why this should occur. 
Bits of endometrial tissue, apparently set free by the curette, were 



Pig. 29.— -Uterus (containing a submucous leiomyoma), tubes, and ovaries drawn 
upwards (x %), showing a peritoneal endometriosis obliterating the bottom of the cul- 
desac and involving the left uterosacral ligament (Pig. 31). Multiple endometrial 
lesions are present on the lateral surface of the right ovary (Pigs. 18 and 30). Both 
tubes were patent. The peritoneal endometriosis in the culdesac is in a situation 
easily soiled by material escaping from the tubes or ovaries, and that of the right 
ovary is on a surface of that organ, which would readily be contaminated by material 
escaping from the tube. The lateral surface of the ovary normally lies against the 
posterior layer of the broad ligament or side of the pelvis and thus a crevice is 
formed which would retain any material lodging in it. The lesions are situated on 
the dependent portion of the o\ary, namely, the bottom of the crevice. The patient, 
forty-five years old, was single. 


found in the lumina of tubes which had been removed and some of 
those pieces were larger than similar pieces of endometrial tissue set 
free by menstruation (Figs. 44 and 46). If endometrial tissue set free 
by curettage is carried by blood escaping from the uterine cavity into 
the tubes, similar tissue set free by menstruation might be carried with 
menstrual blood escaping from the uterine cavity into the tubes. Also, 
the time required for menstrual blood to go from the uterine cavity 
into the tubes might be very short, not several days but a few moments 
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and possibly no longer than that taken by uterine bleeding from a 
curettage. 

These observations demonstrate that blood escaping from the uterine 
cavity into the tubes, at times, can carry with it bits of endometrial 
tissue and that the time required for this may be very short. 

Fragments of endometrial tissue have been found in the lumina of 
tubes removed at operation. What is the possible origin of this tissue? 
I believe that endometrial tissue in the lumen of the tube may arise 
from the following sources; (1) artefacts; (2) carried by blood escap- 
ing from the uterine cavity during or after curettage; (3) from the 
menstrual reaction of endometrial tissue forming a part of the tubal 
mucosa; (4) from ectopic endometrial tissue in the pelvis (Novak); 
(5) carried by blood escaping into the tubes from the uterine cavity 
during menstruation. 



Fig-. 30. — Photomicrograph (x 25) of a portion of the right ovary (Fig. 19). 
Typical endometrial tissue is present. In the menstrual reaction of this tissue bits 
of it might be set free, escape in the culdesac, or lodge in any of its natural pockets. 
They might also lodge on other portions of the ovary. Multiple endometrial lesions 
in different stages of development were present on the lateral surface of this ovary 
(see Fig. 19). They are often found on the peritoneal surface of structures ad- 
jacent to such an ovary. It is conceivable that such lesions on the surface of the 
ovary primarily might have arisen from endometrial tissue escaping through the 
tubes. 


For some time I have been interested in the study of the menstrual 
dissemination of endometrial tissue into the venous circulation. Bits 
of the uterine mucosa were found in the veins and sinuses of menstru- 
ating uteri. A careful study of these sections and the technic of 
embedding the blocks, from which they were cut, convinced me that 
some of these findings were due to artefacts. The menstruating uterine 
mucosa is very friable; fragments break off during the embedding of 
the blocks of the uterus and some of these may lodge in the gaping' 
veins and sinuses of the uterine wall. They appear as endometrial 
emboli in the stained sections (see Figs. 19, 20, and 21 of previous 
article 2 ). If, however, fragments of the uterine mucosa are found 
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suiTounded by blood in a vessel or attached to its wall by fibrin, it 
is evident that it reached this situation before the tissues were fixed. It 
occurred to. me that bits of endometrial tissue floating about in the 
embedding solutions could lodge in the lumen of the ampulla of the 
tube as readily as in the gaping vessels of the uterine wall. A "block” 
of the ampulla of the tube would furnish a very convenient “basket” 
for any scraps of tissue floating about in the embedding solutions which 
were small enough to enter its lumen. Bits of uterine mucosa and 
barium sulphate were purposely placed in the solutions, in which blocks 
of tubes were being embedded. Both barium sulphate and pieces of 
uterine mucosa were found in sections from some of these tubes (Pig. 
89). Just as faulty technic sometimes plays an important role in 
placing (disseminating) bits of endometrial tissue in the lumina of 
the gaping vessels of the uterine wall, it may also place such tissue in 



Fig. 31. — Photomicrograph (x 10) of the endometriosis of the left uterosacral 
ligament (Fig. 29). The endometrial tissue evidently has invaded this structure 
from its peritoneal surface. It was in a situation easily soiled by material escaping 
from the ovaries or the tubes. It must have arisen either by metaplasia of the peri- 
toneum or from an implantation of endometrial tissue. 


the lumen of the fallopian tube. It is difficult to estimate to what ex- 
tent artefacts and curettage of the uterus have contributed to the etiol- 
ogy of the endometrial tissue in the tubes which have been described 
in the literature of this subject. This is a problem for each laboratory 
worker to decide for himself. 

The histologic picture of tubes with bits of endometrial tissue set 
free by curettage differs from that of tubes containing endometrial tis- 
sue due to artefacts. In the latter the endometrial tissue lies free in 
the lumen of the tube (Pig. 89), while in the former it is embedded in 
blood (Pig. 4G) which has obviously come from the uterine cavity, un- 
less the blood has escaped from the tube after its removal. In recent 
years I have ligated the distal ends of tubes containing blood before 
removing them. An interesting problem arises and that is the fate of 
endometrial tissue carried by blood escaping into the tubes during 
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curettage. Could it sometimes be retained in the lumen of the tube and 
even live and actually increase in size or may it escape into the perit- 
oneal cavity and sometimes become implanted on the pelvic peritoneum? 
Davis 8 has reported an interesting case suggesting the latter. 

Theoretically it is possible for bits of endometrial tissue to be set 
free in the lumen of the tube from the reaction of the tubal mucosa 
to menstruation (Pig. 58). 

Novak has published photomicrographs of sections of tubes showing 
endometrial tissue in their lumina and offers the theory that this tissue 
might have come from ectopic endometrial tissue in the pelvis and 
entered the tube through its abdominal ostium, just as the ovum and 



Fig-. 32. — Two photomicrographs (x 25), the first of the lateral surface of the 
left ovary ami the other of the adjacent peritoneum. The left ovary was adherent 
by its lateral surface to the side of the pelvis. Both tubes were patent. The peri- 
toneal endometriosis was situated in the peritoneum adherent to the ovary. It would 
seem that the endometriosis of the ovary and of the peritoneum must have had 
either a common origin or one was secondary to the other. Both were in a situation 
readily soiled by material escaping from the patent left tube. The opposite tube and 
ovary were normal. Another peritoneal implantation-like lesion was present in the 
culdcsac near the left utero'saeral ligament (accidental findings in resection of the 
sigmoid for cancer in a patient, forty-nine years old, married, but who never had 
been pregnant). 

particles of. cancer in peritoneal carcinosis are known to enter the 
tubes. I believe that this occasionally might occur from the rupture 
of' an endometrial cyst (cavity) and also from the menstrual reaction 
of endometrial tissue growing on the surface of the ovary and other 
pelvic structures. Endometrial tissue on the ovary nearly always oc- 
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curs on the lateral and under surfaces of that organ and the surface 
containing this tissue is usually adherent to adjacent structures, such 
as the side of the pelvis, the posterior layer of the broad ligament or 
the posterior surface of the uterus. On account of these adhesions 
it is difficult for hits of endometrial tissue to he set free even hy a 
menstrual reaction so that they could escape into the tubes. How- 
ever, I believe that it sometimes occurs and that they may escape 
into the lumen of the tubes. 

During the last five years I have studied the material from 293 
patients with peritoneal lesions containing endometrium-like tissue. In 
many of these cases one and sometimes both tubes and ovaries have been 
removed. In nearly all of the cases, in which one or both tubes have 
been removed, sections of the tubes have been examined. In some 



Fig. 33. — 'View of the pelvic contents, uterus drawn forward (x %). The fimbriae 
of the left tube were lightly adherent to the posterior layer of the” broad ligament. 
In a shallow peritoneal pocket directly beneath the ostium of the tube, the endo- 
metrial lesion shown in Fig. 34 was obtained. A small nodule (end) is situated in 
the culdesac. Both ovaries appeared normal and both tabes were patent. Prior 
to the operation the uterus was retroflexed. The patient, thirty-four years old, was 
married and had children. 

only one block was cut from the tube and only two or three sections 
from each block were studied. In other instances two or more blocks 
from the tube or tubes were made and many sections were studied 
from each block. The purpose of these studies was threefold: (1) 
to detect fragments of endometrial tissue in the lumen of the tube; 
(2) to seek evidence of a menstrual reaction of the tubal mucosa; (3) 
to compare the histologic structure of the tubal mucosa with that of 
the associated ectopic endometrial tissue. I have encountered only 
three instances (Pigs. 46, 53, and 55) of fragments of endometrial 
tissue in the lumen of tubes from these eases and all three patients 
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were menstruating at the time of the operation. Blood was observed 
in both tubes in each instance at the time of the operation and it was 
apparently coming from the uterus. At the time I thought (and still 
believe) that the pieces of endometrial tissue in the tubes were prob- 
ably carried by the blood coming from the uterine cavity, as blood 
escaping from the uterine cavity during curettage sometimes carries 
with it endometrial tissue. 

Let us consider the possible sources of blood in the lumina of the 
tubes of patients operated upon during menstruation: (1) the tubal 
mucosa; (2) the uterine cavity as the result of curettage; (3) drawn 
into the tube through its abdominal ostium from blood in the pelvis; 
(4) as a back flow from blood in the uterine cavity. 

Bleeding occasionally occurs during menstruation from ectopic patches 
of uterine mucosa in the tubal lining (Fig. 58). Should menstruating 



Fig'. 34. — Photomicrograph (x 25) of tire endometrial lesion obtained from the 
peritoneal pocket beneath the ostium of the adherent left tube of Fig. 33 . Endo- 
metrial tissue implanted or developing on the surface of the peritoneum has invaded 
its deeper structures. It would seem to have arisen from material escaping: from 
the tube. Is it an implantation of endometrial tissue or a metaplasia of the peri- 
toneum arising from stimulation of the latter by some specific material escaping 
from the tube? 


uteri be curetted prior to abdominal operations, one would expect to 
find blood in the lumina of the tubes in some of these cases, just as 
it occurs in the tubes of nonmenstruating uteri following curettage. 

One would also expect that blood in the pelvic cavity from any 
source might be drawn into the tube through its abdominal ostium. 
This last year I operated upon a patient, apparently during her men- 
strual period. There was a large amount of blood in the pelvis and 
it could be seen dripping from the right tube which was only slightly 
larger than the opposite one. The left tube appeared normal and on 
stripping it blood did not escape from its ostium. The bleeding tube 
was removed and was found to contain the remains of a very early 
pregnancy. I have since examined the opposite patent tube in two 
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other eases of tubal pregnancy and was unable to detect any blood in 
them. I haYC found il in the opposite tube when the fimbriated end 
has been occluded. These observations are loo few to be of any great 
value. 



Fig 35 — Photomici ogiaph (\ 10) of tli< nodule l emoted fiom the tuldesac of 
Fig 33 It is appal cntl> an oldoi lesion than tll.it shown m Fig. 34. It must hate 
ansen fiom an earlier implantation of eiidoniotn.il tissue oi an cailiei specific stimu- 
lation of tlie pentone.il niosotliehuni. 
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Fig. 30 — Photomici ogiaph (v 10) of i "patch' of endometi losis in the peiitoneum 
of the side of the pelt is, teij close to the ostium of the patent left tube and dnecth 
o\er the uietei, as -was the pel itoncal endometi iosis of Fig. 32. A similar lesion 
lmolted the left uteiosacial ligament Both otanes were normal and both tubes 
tteie patent The patient, foitt-two seals old. had childien. It is an implantation- 
likc lesion m a situation easily soiled b> matenal escaping fiom the patent left tube 


When blood is found at operation in the tubes of menstruating uteri 
and apparently is increased by compressing the uterus, this blood prob- 
ably came from the uterine entity and, at times, must carry with it 
bits of endometrial tissue set free by menstruation. 





SAMPSON : 


PER I TON EA Ij ENI)OM ETR I OS] S 


454 


In four instances in which blood was observed by me, escaping from 
the tribes of patients operated upon during menstruation, there was 
no indication for the removal of the tubes other than the desire to study 
their contents. Blood was collected from the tubes by stripping them 
from the uterus towards their fimbriated end. The blood was spread 
on slides, dried, fixed, and stained by various methods. Epithelium- 
like cells were found in these preparations and also clumps of cells 
resembling the stroma of the uterine mucosa. There are certain valid 



Fig-. 37. — Two photomicrographs (x 10) of sections of an endometriosis of the 
posterior uterine wall at different levels of the same block. Typical endometrial 
tissue is growing on the peritoneal surface of the uterus at a and b. Lesion a is a 
part of the endometrial tissue of d on the peritoneal surface of the uterus shown 
in the lower photomicrograph. The latter apparently has invaded the deeper tissues 
the uterine .wall, causing a so-called adenomyoma. For a higher magnification 
of the lesion indicated by c of the upper photomicrograph, see next illustration. 
The patient, fifty years old, was single. The uterus was retroflexed and contained 
multiple leiomyomas. Both tubes were imtcnt and both ovaries appeared normal. 
The. left ovary w r as removed and endometrial tissue ivas not found in it. Implanta- 
uon-hke patches of peritoneal endometriosis wore present on the posterior surface 
of the lower portion of the body of the uterus and in the posterior culdesac in 
situations easily soiled by material escaping from the patent tubes. 
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objections to this method. One is that trauma of stripping the tubes 
may dislodge some of the tubal mucosa and the other is the difficulty 
we (Dr. L. A. Sutton who was interested in this problem and myself) 
experienced in identifying the cells in these specimens. In all four 
cases blood was present in both tubes and in none of them was a 
peritoneal endometriosis present or any evident endometrial tissue on 
the surface of the ovaries. 

In four other cases one or both tubes were removed with the uterus. 

Case I. — Peritoneal cndometiiosis with an adheient, retioflexed nterus. Endo- 
metrial lesions were piesent on the lateral surface of the ovary, the posterior surface 
of the uterus, and on the cecum. Blood was observed escaping from both tubes 
on exposing the pelvic organs at the opeiation. The uterus, right tube and ovary 



Fig;. 38. — Photomicrograph (x 130) of the peritoneal lesion indicated by c of the 
preceding illustration. The surface of the uterus shows a reaction to some irritant. 
At a a piece of tissue consisting of fibi in and “dead cells” is adherent to the uterus. 
A larger mass ot similar tissue is piesent to the left. At b endometrium-like cells 
have grown over or are attached to a “biidge” of newly-formed tissue. Possibly 
these cells were derived from similar cells in the necrotic mass above them and to 
the left, which had not died. Endometrial tissue c is becoming embedded in the 
uterine wall by the tissue of the latter growing over it. Lesion d probably repre- 
sents a mass of cells which are dead. This and other sections from the same block 
suggest a peritoneal reaction to endometrial tissue added to (implanted on) the pos- 
teiior surface of the uterus. The greater poition of this tissue in this pnotomicio- 
graph is dead, but some lived (that in contact with the surface of the uterus) with 
a resulting endometriosis. 


were removed. Unfortunately, the distal end of the tube was not ligated and 
most of the blood in the tube escaped during the manipulation of the operation. 
Epithelium and tissue resembling endometiial stroma were found in the lumen 
of the tube, adherent to the suifaee of the tubal mucosa. From the nature of 
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the peritoneal lesions and those in the ovary I do not believe that endometrial 
tissue in the tube could have come from these (Figs. 51, 52, and 53). 

Case 2. — Retroflexed uterus containing multiple small leiomyomas. On exposing 
the pelvic organs at operation blood was observed escaping from both tubes and 
apparently coming from the uterus. Two small hemorrhagic blebs were present 
on the under surface of the left ovary. Blood was not observed escaping from 
these. The fimbriated ends of both tubes were first ligated and also the uterine 
end of the right tube, then the uterus, left tube and ovary, and right tube were 
removed. This case was reported in a previous articled Strips of epithelium, a 
gland, and fragments of endometrial stroma mixed with blood were found in the 
lumen of one of the tubes. These were identical in their structure and staining 
reaction with those present in the mucosa of the uterus from which a large amount 
of tissue had been cast off by menstruation. The ovarian lesion consisted of two 
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Pig-. 39. — Photomicrograph (x 60) showing endometrial tissue free in the lumen 
of the tube due to an “artefact.” Since bits of endometrial tissue floating about 
in the embedding solutions easily lodge in the empty vessels of blocks of the uterme 
wall carried through these solutions (see Figs. 19, 20 and 21 of previous article 4 ), 
similar scraps in these solutions might And a "block” of the ampulla of the tube a 
very' convenient “basket” in which to drop. Bits of endometrial tissue and barium 
sulphate were purposely placed in the embedding solutions through which “blocks” 
of the tubes were being carried and these were found in sections of the tubes. In 
a study of endometrial or any other foreign tissue in the lumen of the tube an 
artefact should be considered, and, if possible, eliminated. 


small blebs lined by epithelium of endometrial type with very little stroma and 
no glands. In places a small amount of the epithelial lining had been cast off 
by an apparent menstrual reaction or from the trauma of the operation, but not 
enough to account for that present in the tube nor did it resemble this as closely 
as did the mucosa lining the uterine cavity. The blood in the tubes was apparently 
coming from the uterus and carried with it endometrial tissue. It might be 
claimed that the endometrial tissue was forced into the tubes by the manipulation 
of the uterus during the operation, but blood was in the tubes prior to the 
handling of the uterus (Figs. 54, 55, and 56). 
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Ri j* 10. — Roentgenogram (x -A) of the uterus, tubes, and ovaiies after filling 
the uterine cavity with gelatine containing bismuth subcarbonate. The mass readily 
escaped from the uterine cavity into the tubes. The uterus, tubes, and ovaries were 
removed for utci inc bleeding due to myofibrosis (illustration published 7 in 1918). 
The interstitial portions of the tubes appear as mere threads, but even so, small bits 
of endometiial tissue might lie esi tried into the tubes bv blood escaping from the 
uterine cavity during curettage and menstruation (see Fig. 12). The specimen was 
hardened in formalin, before taking the roentgenogram, which would narrow the 
lumen of the tube. The uterus was placed, anterior surface downward, on a piece 
of waxed cardboard, beneath which was the photographic plate in two light-proof 
envelopes Therefore, the distance from the tubes to the photographic plate was 
short. This would cause only a slight enlargement of the apparent lumen of the 
tube, possibly not compensating for the shrinkage due to hardening the specimen. 



Fig. II. — Itoentgenogi am (x r't) similar to the preceding. The uterus and one 
tube and ovary were removed for multiple small uterine leiomyomas. The lumen of 
the interstitial portion of the tube is much greater than that of the preceding speci- 
men, and therefore, larger bits of endometi-ial tissue could pass from the uterine 
cavity into the tubes than in the former. Illustration also published in 1918, In the 
legend of which I suggested that menstrual blood, at times, might escape through 
the tubes into the peritoneal cavity. Note the normal construction of the distal 
end of the tube at the origin of its fimbriae, al«o shown in the preceding specimen. 
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Case 3. — Leiomyoma of the uterus. On exposing- the pelvic organs at operation 
blood was observed escaping from both tubes. Endometrial tissue was present 
on the lateral surface of the left ovary which was adherent to the posterior surface 
of the uterus. A small patch of endometrial tissue was present on the posterior 
surface of the uterus mesial to the left ovary. The distal ends of both tubes 
were ligated and then the uterus, both tubes, and ovaries were removed. Bits 
of endometrial tissue were found embedded in blood in the lumen of the tubes, 
which were identical in their structure with fragments of the uterine mucosa present 
in blood obtained from the uterine cavity. The endometrial tissue on the sur- 



Fig. 42. — Photomicrograph (x 10) of a section of menstrual blood from the cavity 
of the uterus shown in the next illustration, placed beside an enlargement (x 10) of 
the very narrow thread-like interstitial portion of the tube shown in the roentgeno- 
gram of Fig. 40. The smaller bits of the uterine mucosa in this blood would 
easily pass through the lumen of the tube and the larger pieces would readily pass 
through a tube of greater caliber as the tube of the roentgenogram of Fig. 41. 
Blood escaping from the uterine cavity into the tubes during curettage and men- 
struation, at times, might carry with it bits of tiie uterine mucosa suspended in that 
blood (Fig. 46). 

faces of the ovary and the uterus showed the same reaction to menstruation as 
did the mucosa lining the uterine cavity. I cannot exclude the possibility that 
blood, carrying witli it endometrial tissue, had escaped into the abdominal ostia 
of the tubes from the menstruating endometrial tissue on the ovary and the 
uterus. From observations made at operation it appeared that the blood in the 
tube came from the uterine cavity. It was present in both tubes. The endometrial 
lesions on the surface of the left ovary were small and that aspect of the ovary 
was adherent to the uterus, thus lessening' the chance of endometrial tissue es- 
caping (see Figs. 43, 45, 4(5, 4S, 49, and 50). 
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Case 4. — Submucous leiomyoma of the uterus. On exposing the pelvic organs 
at operation blood was observed escaping from both tubes and apparently coming 
from the uterus. Peritoneal endometriosis was not present, nor was there any 
evidence of endometrial tissue on the surface of the ovaries. The fimbriated end 
of the left tube was ligated and the left tube and ovary and uterus were re- 
moved. A clump of epithelium-like cells, which I was unable to identify, was 
found in the lumen of the tube but no endometrial stroma. A mitotic figure was 
present in one of these cells (Fig. 57). I was unable to find any mitotic figures 
in epithelial cells in the blood obtained from the uterine cavity. 

I fully realize that it is impossible definitely to state the origin of the 
blood in the lumen of the tubes in these eight cases. In all instances the 
blood was observed in Ihe tubes of menstruating uteri prior to the opera- 



Fig. 43. — Myomatous uterus, tubes and ovaries drawn upwards (x %)• (Case 3 
of this article.) The patient, forty-nine years old, married and having had children, 
was operated upon during menstruation. The left ovary (freed and lifted up) was 
adherent by its lateral and under surfaces to the posterior uterine wall, due to an 
endometriosis of the ovary (Fig. 48). A patch of endometrial tissue (Fig. 49) is 
present on the posterior uterine wall adjacent to the area to which the ovary had 
been adherent. Blood was observed coming from the abdominal ostia of both tubes. 
The distal ends of both tubes were first ligated in order to retain their contents, 
and then the uterus, tubes, and ovaries were removed. Did the blood in the tubes 
come from the uterine cavity or were the tubes disgorging blood obtained from the 
menstrual reaction of the misplaced endometrial tissue on the surface of the uterus 
and the lateral and under surface of the left ovary, the latter having been ad- 
herent to the uterus? Blood was present in both tubes and apparently was coming 
from the uterus and I believe that was its origin. 


tive manipulation of that organ and if it came from the uterine cavity, 
as it apparently did, we know that it may carry with it bits of endo- 
metrial tissue. We should also expect that this endometrial tissue would 
be as capable of becoming implanted in suitable situations as that escap- 
ing into the venous circulation of the uterus and vagina and that escap- 
ing into the peritoneal cavity from ectopic endometrial foci in the pelvis. 
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THE LESIONS OF PERITON EAL ENDOMETRIOSIS OFTEN OCCUR IN SITUATIONS 
AND UNDER CONDITIONS INDICATING THEIR ORIGIN FROM MATERIAL 
ESCAPING INTO THE PERITONEAL CAVITY 

One of the outstanding features of patients with peritoneal endo- 
metriosis is that the tubes are usually patent. In 293 cases of peritoneal 
lesions containing endometrium-like tissue encountered during the last 
five j r ears both tubes appeared to be patent in 284, a unilateral hemato- 
salpinx in three (in two of these blood was present in the opposite tube 
but the tube was patent), bilateral hematosalpinx in four, and. bilateral 
pyosalpinx in two. Patent tubes apparently increase the incidence of 
peritoneal endometriosis and possibly the relatively large number of 



Fig. 44. — Photomicrograph (x 6) of a cross-section of the ampulla of a tube 
containing blood and bits of endometrial tissue (Fig. 4G), carried with that blood 
from the uterine cavity during curettage. The abdominal operation had been pre- 
ceded by a curettage of the uterus and repair of the pelvic floor. On exposing the 
pelvic contents, blood was observed dripping from the abdominal ostia of both 
tubes. I had planned to sterilize the patient. One tube was removed after ligating 
its distal end, so as to retain its contents. This tube was fixed in formalin. The 
opposite tube was cut at its uterine end and the stump buried. The bits of endome- 
trial tissue (Fig. 46) floating about in blood in the lumen of the tube must have 
passed through its interstitial portion. Therefore, similar bits of endometrial tissue 
might be carried into the tube by menstrual blood escaping from the uterine cavity 
(Fig. 4G). 

Fig. 45. — Photomicrograph (x 6) of a cross-section of the ampulla of one of the 
tubes shown in Fig. 43. It contains blood and small bits of endometrial tissue, pos- 
sibly carried with blood from the uterine cavity during menstruation, just as blood 
escapes from the uterine cavity into the tubes during curettage (Figs. 44 and 46). 
The ligated tubes, hardened in formalin, were cut into blocks and many sections were 
made from each block. Bits of endometrial tissue were found in sections from two 
different blocks. Unfortunately, the blocks removed from both tubes were run 
‘through the embedding solutions together and I was unable to determine whether 
the endometrial tissue was found only in one tube or in both. Blood was present, 
however, in both tubes. 


patients with hematosalpinx (seven) may be of some significance. In 
the six cases with occlusion of both tubes, the peritoneal lesions might 
have been present prior to the closure of the fimbriated ends of the 
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Fig. 4G. — Seven photomicrographs (x GO), the lower three are from sections of 
the tube shown in Fig. 44 containing blood which had escaped from the uterine cavity 
during curettage. Bits of uterine mucosa are present in the blood and must have 
been carried with the latter through the interstitial portion of the tube. 

The upper photomicrograph is of the section of the blood from the cavity of the 
menstruating uterus shown in Fig. 43. Blood apparently coming from the uterus 
was present in both tubes. Did the blood and endometrial tissue in these tubes 
come from the uterine cavity or irom the menstruating ectopic endometrial tissue 
on the surface of the left ovajy and adjacent surface of the uterus (Fig. 43, 48, 19, 
and 50) ? 

The middle three photomicrographs are from three different sections of the tube 
or tubes shown in Figs. 13 and 45. The first two photomicrographs show bits of 
endometrial tissue (epithelium and stroma) similar to those in the photomicrograph 
of the blood from the uterine cavity (above) and also those carried into the tubes 
during curettage (below). This suggests that they came from the uterine cavity 
but does not prove it. Both blood and endometrial tissue might escape into the 
tubes from the menstruating endometrial' tissue on the surface of the ovary and 
the uterus (see Figs. 48, 49, and 30). The largest of the three middle photomicro- 
graphs shows a cuived, elongated, "moulded" mass consisiting of bits of endome- 
trial tissue and fibrin. Should the endometrial tissue in the photomicrogrpah above 
it be forced into a nai row, curved tube, it would be moulded or fashioned into a 
mass like this. I believe that this moulded mass represents a cast of the lumen 
of a narrow portion of the tube and adds to the evidence already presented that 
the endometrial tissue in the tube or tubes was derived from the uterine cavity. 
The manipulation of the uteius during the operation may have forced endometrial 
tissue and blood from the uteiine cavity into the tubes and dislodged this endome- 
trial "plug.” This is probably true Blood was, however, observed escaping from the 
tubes before the uterus was handled. 
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Fig'. 47. — Five photomicrographs (x 250), the first two are of menstrual blood 
obtained from the vagina of two different patients. The third is from blood obtained 
from the uterus in curettage. The uterine epithelium in the first two appears just 
as healthy and just as much alive as that in the third. The fourth is from the 
menstrual’ blood of the uterine cavity (Case 3). The uterine epithelium stains as 
sharply as that in the third. The fifth is of a. portion of the endometrial "cast” 
found ’in the tube of Case 3 and shown in Fig. 46. Epithelium, in the upper and 
lower ends of this photomicrograph, would seem to be alive. I have purposely 
photographed the healthiest appearing endometrial tissue that I could find in 
menstrual blood, the very kind I would choose to sow were I cultivating (implant- 
ing) this tissue. 



Figs. 48 and 49. — -Two photomicrographs (x 10), one of the endometriosis on 
the surface of the left ovary and the other of the endometriosis on the surface 
of the uterus adjacent to the ovary. Both are of the same structure and of the 
same apparent age. They must have had either a common origin or one must 
have been secondary to the other. They are in a situation (Fig. 43) readily "soiled” 
by material escaping from the abdominal ostium, of the patent left tube. 


tubes. It ivould seem that during the menstrual life of women some 
substance escapes from the tubes into the pelvis which plays an impor- 
tant role in the etiology of pelvic peritoneal endometriosis, including the 
development of endometrial tissue on the ovaries. This substance may 
be menstrual blood in some instances and tubal secretions in others. 
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In either case epithelium may be present. Endometrial tissue on the 
ovary nearly always occurs on the lateral and under surfaces of that 
organ. These surfaces are usually in contact with the side of the 
pelvis, tire posterior layer of the broad ligament, or the posterior surface 
of the uterus, thus forming a crevice between the ovary and these struc- 
tures which would favor the retention of any material escaping from the 
tubes into the pelvis. In freeing the ovary containing an endometrial 
hematoma, the wall of the hematoma is usually torn or reopened at the 
site of a previous perforation of the cyst or where the endometrial tissue 
in the ovary first developed. The tear in the cyst caused by the opera- 
tion is nearly always on either the lateral or under surface of that 
structure. 



Fig. 50. — Three photomicrographs (x 40), the first of the endometrial tissue on 
the surface of the left ovary, the second of the uterine mucosa, the third of endome- 
trial tissue on the surface of the uterus (Fig. 43). The histologic structure of all 
three is the same and they all show the same reaction to menstruation. As blood 
carrying with it bits of endometrial tissue escapes from the., mucosa of the uterine 
cavity during menstruation, so might it likewise escape from these ectopic endome- 
trial foci. Theoretically, it is possible that the' blood in the tubes may have come 
from this source. It was, however, present in both tubes, was apparently, coming 
from the uterus, and contained bits of endometrial tissue identical with those found 
in the blood of the uterine cavity. In addition, a moulded mass of endometrial 
tissue was found in this blood which conformed to a cast of the interstitial portion 
of the tube, through which it had apparently passed (Fig. 4G). 


Peritoneal endometriosis occurs most frequently in situations in the 
pelvis easily soiled by material escaping from the tubes and ovaries. It 
would seem that the tubes and ovaries are the chief- distributing agents 
for the cause of pelvic peritoneal endometriosis. It is not peculiar to the 
pelvic peritoneum, as the appendix, cecum, small intestine and their 
mesenteries may be involved. The posture of mankind, whether stand- 
ing, sitting, or lying down appears to be an important factor in deter- 
mining the distribution of these lesions. 

A comparative study of the lesions of peritoneal endometriosis with 
those of peritoneal carcinosis of implantation origin demonstrates that 
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the peritoneal reaction is the same in both instances. Endometrial tissue 
and cancer may grow on the surface of the peritoneum. Both may be- 
come embedded in the peritoneum by the tissues of the latter growing 
over them. Both may be included in mesothelial lined pockets and may 
be caught in adhesions. 

THE ETIOLOGY OP ENDOMETRIUM-LIKE TISSUE IN THE OVARY 

The endometrial tissue in a direct or primary endometriosis of both 
uterine and tubal origin shows a variety of lesions, such as typical en- 
dometrium with glands and stroma identical with that of the mullerian 
mucosa from which it came, and also dilated glands or cyst-like cavities 
lined by epithelium with very little or no characteristic endometrial 
stroma about it. 



Fig'. 5,1. — Posterior surface of the uterus, right tube and ovary (x %), Case 1 
of article.. Uterus was retfoflexed, and operation was performed on the second or 
third day of menstruation. Blood was observed escaping from both tubes on exposing 
the pelvic organs. Unfortunately, the distal end of the tube was not ligated and 
most of the blood in the tube was lost duiing the manipulation of the operation. 
Endometrial tissue was found in the tube (Fig. 53). Could the blood and the endo- 
metrial tissue in the tube have come from the ectopic endometrial tissue of the 
ovary and the posterior surface of the uterus? The endometrium-like tissue of the 
lateral surface of the ovary consisted of dilated glands filled with blood without any 
evidence of rupture. The endometriosis of the posterior uterine wall (Fig. 52) con- 
sisted of granulation tissue on its surface with deposits of endometrial tissue en- 
meshed in it and similar foci of endometrial tissue in the superficial portion of the 
uterine wall. Exposed endometrial tissue on the surface of the pelvic organs was 
not found. The endometriosis of the lateral surface of the ovary and the uterus 
are in situations readily soiled by material escaping from the tubes. 


Marked changes in the mncosa lining the uterine cavity often occur. 
Of particular interest are those in the mucosa over a submucous leio- 
myoma. This mucosa becomes thin, the glands disappear, the stroma 
becomes less and less and in extreme eases the submucous leiomyoma is 
covered by a mucosa not unlike the mesothelial covering of a subserous 
leiomyoma. The endometrial epithelium in unfavorable conditions may 
be very similar to the peritoneal mesothelium and the surface epithelium 
of the ovary. Both the peritoneal mesothelium and the surface epithe- 
lium of the ovary, under the • stimulation of any irritant, may become 
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hypertrophied and resemble the epithelium of the uterine mucosa. AVe 
recognize the mucosal covering of a submucous leiomyoma to be of endo- 
metrial origin, even though it simulates the peritoneal mesothclium and 
the epithelial lining of a follicular cyst of the ovary. When we find 
patches of typical endometrial tissue in an ovarian cyst with a lining 
similar to the mucosal covering of a submucous leiomyoma, can it be 
truthfully said that the typical endometrial tissue represents a meta- 
plasia of the epithelium of a follicular cyst of the ovary, just because 
the cyst is situated in the ovary and portions of its lining resemble that 
of a follicular cyst? Is it not more logical to claim that the entire cyst 
is lined by one kind of tissue and that endometrial, portions of which 
have failed to attain their full growth, and thus present a histologic 
picture identical with the linings of some of the atypical endometrial 



Fig-. 52. — Photomicrograph (x 10) of a portion of the endometriosis of the 
posterior uterine wall. Granulation tissue, evidence of a reaction of the peritoneum 
to some irritant, has developed on the posterior surface of the uterus and has in- 
cluded in it endometrial tissue, just as cancer of implantation origin is included in the 
granulation tissue of peritoneal carcinosis. Endometrial "pockets’’ are also present 
in the superficial portion of the uterine wall. If this lesion is of implantation origin, 
it hardly could have come from the ovary. It is apparently an older lesion and could 
well he explained by the reaction of the peritoneum to material escaping from the 
tube; this material might contain uterine or tubal epithelium. 


cavities of a direct endometriosis and the mucosal covering of submucous 
leiomyomas? See Figs. 59 and 60. 

On account of the faculty of known endometrial epithelium to simulate 
peritoneal mesothelium and the surface epithelium of the ovary, it is 
often difficult to determine the origin of all misplaced endometrium-like 
tissue in the ovary. 

Because a variety of epithelial structures develop in the ovary, it is 
natural to believe that miillerian tissue might also develop in that 
organ. Even if endometrial tissue arises on and in the ovary from 
the implantation of endometrial and tubal tissue on that organ, as I 
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believe it does, this does not exclude the origin of similar tissue from 
other sources. 


THE ETIOLOGY OF PERITONEAL ENDOMETRIOSIS 

I have stated in this article that I have encountered 293 patients with 
these lesions in the last five years. The question arises: are all these 
instances of true peritoneal endometriosis? I cannot prove this. In 



Fig. 53. — Photomicrograph (x 60) of a portion of the cross-section of the tube 
of Case 1. Endometrial tissue, consisting mostly of stroma infiltrated with blood 
and some epithelium, is adherent to the surface of the tubal mucosa. (The section 
unfortunately is thick.) This endometrial tissue resembled similar bits in the blood 
of the uterine cavity, from which the blood in the tubes was apparently coming. 



Fig. 54. — Uterus, tubes, and ovaries (x !A) of Case 2. The patient was menstruat- 
ing at the time of the operation and blood could be seen coming from the abdominal 
ostia of both tubes. The distal end of the left tube and both the distal and proximal 
ends of the right tube were ligated before removing the uterus. The uterus, left 
tube and ovary, and the right tube were removed and hardened in formalin. Sections 
from both tubes showed blood and epithelial cells, a greater amount in the left tube 
as would be expected, because its proximal end, unfortunately, had not been ligated. 
Two small hemorrhagic blebs were found on the under surface of the left ovary 
only one shown in the illustration. For the contents of the left tube and the struc- 
ture of the larger bleb on the surface of the ovary, see Figs. 55 and 56 
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many, typical endometrial tissue was found with a histologic structure 
identical with that of the mucosa of the uterus. In others, only atypical 
endometrial tissue was present, but similar to that often encountered in 
an endometriosis arising from the invasion of the uterine wall by its 
mucosa and by that of the tube. In still others, both typical and 
atypical endometrial tissue was found and one could trace the transi- 
tion of one type of lesion into the other, just as one can follow' a 
similar transition in the endometrial lesions of a direct endometriosis. 



Figs. 55 and 5G. — Two photomicrographs (x GO), the first of a portion of a cross- 
section of the ieft tube containing blood, strips of epithelium, a "gland" and frag- 
ments of endometrial stroma identical in structure and staining reaction with those 
present in the mucosa of the uterus, from which a larger amount of tissue had been 
cast off by menstruation. Compare with the ovarian lesion shown below. The endo- 
metrial tissue might have been forced into the tube during the operation, as the 
uterine end of the tube had not been ligated. Blood, however, was present in both 
tubes prior to the handling of the uterus. 

The second photomicrograph (x 60) is of a section of the larger hemorrhagic 
bleb on the surface of the left ovary (Fig. 54). It is lined by epithelium of endome- 
trial type with very little stroma and no glands. I was unable to find the loss or 
sufficient tissue to account for that in the tube, nor did the endometrium-like tissue 
of the ovary resemble that in the tube as closely as the mucosa lining the uterine 
cavity resembled it. It does not seem possible that the blood in the tubes (both) 
came' from the small blebs on the left ovary (see Fig. 54). 






Fig. 57. — Photomicrograph (x 600) of a clump of epithelium-like cells in the 
lumen of the tube of a menstruating uterus (Case 4). Blood was observed escaping 
from the abdominal ostia of both tubes and apparently coming from the uterus. 
Peritoneal endometriosis was not present nor was there evidence of endometrial 
tissue in the ovaries. A clump of epithelium-like cells (to the right) is shown, 
surrounded by blood, in the lumen of the tubes. A mitotic figure is present in 
one of these cells. I am unable to state their origin. They certainly are not con- 
stituents of normal blood and they very closely resemble epithelium. Compare with 
the epithelium of the tubal mucosa to the left. Bits of uterine mucosa and clumps 
of epithelial cells were found in the blood obtained from the uterine cavity, but 
mitotic figures were not seen. If these are epithelial cells from the uterine or tubal 
mucosa they were alive at the time of the operation. 

In four other cases blood was observed in the tubes of menstruating uteri at 
operation on patients without ectopic endometrial tissue in the pelvis, but the tubes 
were not removed. Films on slides were made of the blood obtained from the 
tubes by stripping them. Epithelium was found in these films and also cells which 
I was unable to identify. The trauma of stripping the tubes might dislodge tubal 
tissue and I have, therefore, discarded these. The blood in these cases apparently 
was coming from the uterine cavity and we know that, at times, it can carry with 
it bits of the uterine mucosa through the interstitial portion of the tubes, as shown 
by the bloody contents of tubes after curettage of the uterus. 



Fig. 58. — Photomicrograph (x 20) of a patch of "menstruating” uterine mucosa 
in the lining of the tube. Uterus, left tube and ovary were removed for uterine 
bleeding due to multiple leiomyomas ; the patient was flowing at the time of the 
operation. The right tube and ovary were normal. A hematosalpinx was present on 
the left side adherent by its closed distal end to the ovary. Implantation-like 
lesions of endometrial tissue were present on the surface of the ovary adherent to 
the tube and in the wall of the tube. The blood in the tube evidently came from 
the endometrial tissue in the lining of the tube. The peritoneal endometriosis may 
have arisen from the same source, if the endometrial tissue was present in the tube 
prior to the closure of its fimbriated end. What is the origin of this patch of 
endometrial tissue? Is it misplaced endometrial tissue of congential origin, or a 
metaplasia of the tubal mucosa due to the influence of the ovarian hormone’ Or 
even an implantation and subsequent growth of bit of uterine mucosa carried from 

been^em'ette^three'^ears e before.^ Urinff menstruation or curettage? The patient had 




Fig. 59. — Two photomicrograph*, (x 10) : the first of the* uterine mucosa o\er n 
submucous leiomyoma anti the second of the wall of an endometrial cyst of the 
ovary. The mucosa over the myoma is thin, there is veiy little stroma, the glands 
have disappeared and the surface epithelium is low. The patch of endometrial tissue 
in the lining of the ovarian cyst has the same histologic structure as that of the 
mucosa of the uterus jemoved with the c.vst. The lining of the cyst on either side 
of the endometrial tissue has the same structure as that of the uterine mucosa over 
the myoma (Fig. 60). Is it a follicular cyst of the ovary with patches of endome- 
trial tissue due to a metaplasia of its lining or an endometrial cyst, in which the 
greater portion of its lining had failed to reach its full growth? I believe the latter. 



Fig. 60. — Two photomicrographs (x 130), the first of the uterine mucosa over the 
submucous myoma and the second of the lining of the ovarian cyst adjacent to the 
patch of typical endometrial tissue. Their histologic structure is the same. 


The peritoneal mesothelium, when stimulated by any irritant, may 
assume an epithelium-like structure. Gland-like inclusions of the meso- 
thelium may arise and also cavities lined by it. Should the irritant 
contain blood or cause bleeding, the conditions resulting from this might 
be incorrectly attributed to a menstrual reaction. 

Even if peritoneal endometriosis ai’ises from the implantation of endo- 
metrial and tubal tissue on the surface of the peritoneum, as I believe 
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it does, this does not prove that all instances of endometrium-like 
tissue involving the peritoneum arise from this source. 

SUMMARY 

Menstrual blood escapes into the peritoneal cavity from (1) the rup- 
ture or perforation of endometrial cysts or cavities of the ovary and 
possibly of other pelvic structures; (2) menstruating endometrial tissue 
growing on the surface of the ovary and other pelvic structures; (3) the 
uterine cavity as a back flow through the tubes; (4) menstruating tubal 
mucosa. 

Menstrual blood, irrespective of its source, at times, contains bits of 
endometrial tissue set free by menstruation. 

Endometrial tissue disseminated by menstruation is sometimes alive 
and will continue to grow, if transferred to situations suited to its 
growth. 

The peritoneum and surface of the ovary are suited to the growth of 
endometrial tissue. 

The lesions of peritoneal endometriosis often occur in situations and 
under conditions indicating (at least suggesting) their origin from men- 
strual blood escaping from the above mentioned sources. 

The local reaction of the peritoneum to the endometrial tissue in perit- 
oneal endometriosis is similar to the local reaction of the peritoneum to 
cancer in peritoneal carcinosis of implantation origin. 

CONCLUSIONS 

These studies indicate that peritoneal endometriosis sometimes 
arises from the implantation of endometrial tissue disseminated by 
menstrual blood escaping into the peritoneal cavity. 

Endometrial and tubal tissue disseminated by other means may do 
the same. This phase of the subject will be considered in a later 
paper. 
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OVARIAN METASTASIS WITH CANCER OP THE UTERINE 
BODY. IS TRANSTUBAL IMPLANTATION AN 
IMPORTANT FACTOR? 

By Emil Novak, M.D., Baltimore, Md. 

(From the Gynecological Department of the Johns Hopkins Medical School ) 

T HERE is no question tliat a reciprocal relationship exists between 
the uterus and the ovary as regards the extension of cancer from 
one organ to the other. In many eases such considerations as the size 
and exact location of the tumors, the clinical history, and the histo- 
logic examination make the determination of the primary source of 
the disease comparatively simple. In other eases it may be difficult 
or perhaps impossible to settle this point satisfactorily. The ovary is 
an organ which is notoriously prone to the secondary deposit of can- 
cer tissue, not only from other pelvic organs, but even more from such 
distant locations as the stomach, intestinal canal, gall bladder, breast, 
or thyroid. It is a striking exception to the old dictum of Virchow, 
that an organ which is prone to primary cancer is rarely the seat of 
a metastatic cancer, and vice versa. 

When uterine cancer and ovarian cancer coexist, either organ may 
be the primary seat of the disease, or, in rare cases, it is even possible 
that the two cancers may arise independently of one another. A 
considerable group of cases in the literature have been interpreted 
in this last named way, but, in the very nature of things, they must 
be comparatively rare. The conclusion as to the independent origin 
of two such tumors has usually been based chiefly upon the differ- 
ence in type of the two tumors. When dealing with the ovary, how- 
ever, this would seem to be a hazardous criterion, for there is no 
organ in the body in which the local environment appears to exert 
such a profound modifying influence upon the invading cancer as the 
ovary. This is well illustrated in the well-known Krukenberg tumor, 
which is secondary usually to a pyloric or other gastrointestinal can- 
cer, and which, nevertheless, presents a microscopic picture not in 
the least suggesting the usual pyloric cancer. 

As to whether the ovary or the uterus is more frequently the pri- 
mary source in cases of coexistent disease of these organs, opinion 
is somewhat divided. Pfannenstiel, Werner and others believe the 
ovary is more often the primary seat. Werner, for example, in his 
series of 15 cases, considered the ovary to be the primary seat in 6, 
and the uterus in 4. Three he believed to arise independently, and 
the other 2 he classed as doubtful. Others feel that the uterus is 
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more often the primary seat, and this is more in accord with our 
ideas as to the channels of spread of the disease. 

This paper will be limited chiefly to a consideration of the means 
of extension of uterine cancer to the ovary. The material upon which 
the study is based is a series of 147 cases of adenocarcinoma of the 
uterus studied in the laboratory of Gynecological Pathology at the 
Johns Hopkins Medical School. Of this number 7 were found to 
show extension to one or both ovaries. This group does not, of course, 
include cases of combined cancer which were interpreted as primarily 
ovarian, in which, for example, an advanced carcinoma of the ovary 
was associated with cancer deposit in some part of the uterine wall. 

There are four routes to be considered in discussing the propaga- 
tion of cancer from the uterus to the ovary, viz. : (1) the lymph 
stream; (2) the blood stream; (3) direct extension, and (4) implan- 
tation of cancer material transported through the tube. 

The Lymphatic Route . — The accepted channel of dissemination of 
cancer in any part of the body is the lymph stream. This, of course, 
is not a mere assumption, for this method of spread has been incon- 
trovertibly demonstrated by microscopic study. Whether one be- 
lieves in the importance of the permeation theory of Handley, or 
whether one accepts the possibility of transportation to a distance of 
detached cancer cells, as most authorities do, is beside the point. 
Certainly no one today will deny that cancer of the breast, or of the 
stomach, or of the lip, or of the cervix is spread by the lymph route 
above all others. It is, indeed, almost the only one considered by the 
surgeon in planning his operative attack upon the disease. This 
same view has been held by most gynecologists and pathologists with 
regard to the dissemination of cancer of the uterine body. 

The lymphatic supply of the corpus uteri has been exhaustively 
studied by a number of investigators, particularly Poirier, Sappey, 
Bruhns, and Kroemer. In a general way the lymphatics arising from 
the uterine body are arranged in four chief groups, as follows: 
(1) those proceeding from the lower and middle parts of the corpus 
to the hypogastric glands at the iliac bifurcation, chiefly to the upper 
group of these glands; (2) those proceeding with the ovarian vessels 
between the tube and ovary, receiving in their course the ovarian 
lymphatics, and terminating in the lumbar glands in front of the 
lower aorta; (3) those extending between the fundus and the walls 
of the fallopian tube, and (4) those extending from the fundus, along 
the round ligaments, to the inguinal group of glands. 

This distribution of the lymphatics, to my mind, explains ade- 
quately almost all the metastases which occur with corporeal cancer, 
including those which may be observed in the ovaries. For that 
matter, I believe that it likewise explains the spread of cancer from 
the ovary to the uterus, although in this case, recourse must be had 
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to the doctrine of retrograde lymphatic dissemination. This doc- 
trine, however, is accepted by all pathologists, and its possibility is 
easy to understand. The lymph pressure is extremely low, much lower 
than that even in the small veins. The lymph circulation, therefore, 
is a very leisurely one. Cancer cells entering a lymph radical are not 
swept away quickly, as when they enter the blood stream, but they 
saunter along slowly, and are easily deflected into bypaths by the 
slightest obstruction ahead. 

Cancer cells from the ovary may thus be deflected back towards the 
uterus. Careful examination in such cases will often show emboli 
of cancer cells in the lymphatics between the ovary and tube, as 1 
have myself observed. Similar findings are reported hv Kroemer and 
oth ers. 



Fig. 1. — Cancer metastasis in myometrium with the primary growth in the ovary. 
The endometrium in this case showed no trace of cancer, nor did the peritoneal sur- 
face of the uterus. The metastasis, I believe, was due to lymphatic dissemination. 


Cancer cells thus carried back to the uterus would first find lodg- 
ment in the perimetrium and myometrium, so that metastatic nodules 
would be looked for here rather than in the endometrium. This, as 
a matter of fact, is exactly what does occur in most cases I have ob- 
served. (Fig. 1.) Other authors have made the same observation. 
Werner, for example, believes that uterine metastases from the ovary 
occur, in the order of frequency, in the peritoneum first, then the myo- 
metrium, and then the endometrium. If this is true of the route from 
ovary to uterus, how much easiei" it is to accept the read} 7 possibility 
of cancer cells from the uterus being carried along with the lymph 
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stream to the ovary, for this involves little or no deviation from the 
natural course of this lymph drainage. 

Another fact which speaks strongly for the lymphatic route is the 
frequency with which the tube is involved, often without any trace 
of cancer in the ovary. In some of the reports, indeed, tubal metas- 
tasis, not apparently in the nature of simple extension, is found more 
often in the tube than in the ovary. In 3 of my 7 eases of ovarian 
metastasis, the tube was likewise involved. This is explained, no 
doubt, by the fact that there is a very direct route for the cancer cells 
from the fundus to the tubal wall. It is of interest to note, also, that 
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Fig. 2. — Cancel' metastasis in tube, in a case of adenocarcinoma of the fundus. 
There was ovarian metastasis as well. The epithelium of the tube appears intact, 
and the assumption is that the metastasis was due to lymphatic deposit of cells from 
the uterus. Note the plugs of cancer cells in the lymphatics in the lower portion 
of the section. 


the tubal metastases most often occur in the tubal Avail rather than 
in its mucosa, as one might expect if the tubal involvement were due 
to actual implantation of tissue transported out from the uterus. 
(Fig. 2.) Often, indeed, the mucosa is perfectly normal, although, as 
the tubal cancer grows, it pushes into the tubal lumen, so that its 
original site cannot be determined. There is, of course, no reason 
Avliy a tubal metastasis from the uterus, or a uterine metastasis from 
the ovary, could not occur in the mucous membrane of either of these 
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organs, for both the endosalpinx and the endometrium are richly sup- 
plied with lymphatics. The lesser frequency of metastasis in the 
mucous membrane, as compared with that in the muscle, is appar- 
ently due, as already stated, to the fact that the cancer cells usually 
reach the mucosa only after running the gauntlet of the muscularis. 

Of the 7 cases in my series in which adenocarcinoma of the uterus 
had extended to the ovary, all except one, it seems to me, are log- 
ically explained on the basis of lymphatic dissemination. Even this 
one exception, as I shall discuss later, may be apparent rather than 
real. In Case 1 there was a typical corporeal cancer, with involve- 
ment of one ovary, which, however, was perfectly smooth and only 



Pig'. 3. — Cancer cells in lymphatics of the mesosalpinx, in a case of adenocaicmoma 
of the uterus -with metastasis to the ovary. 

slightly enlarged. Its surface showed no implantation, but cancer 
was found in the deeper portions of the ovary. Furthermore, plugs 
of cancer cells could be demonstrated in the lymphatics of the meso- 
salpinx. (Fig. 3.) The tube showed carcinoma in its wall, although 
the mucosa was normal. This patient was fifty-five years old. 

Cases 2 (age sixty) and 3 (age forty-six) are almost identical in 
the distribution of the disease, except that in both of them the ova- 
rian cancers were larger. In both of them, however, the ovarian sur- 
face was smooth, and in both of them cancer emboli could be demon- 
strated in the lymphatics of the broad ligament. In Case 4 (age fifty) 
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tlie uterine cancer was associated with, a small cancer nest in one 
ovary, which grossly appeared normal. This cancerous area was not 
on the surface, as one might expect if the involvement were the re- 
sult of implantation, but near the hilum, as one would expect if the 
cancer had been imported by way of the lymphatics (Fig. 4). 

Case 5 (age fifty) was characterized by involvement of both the 
left tube and left ovary, the ovarian tumor measuring 6 by 4.5 by 
2 cm. Incidentally, both tubes were completely sealed by advanced 
inflammatory disease, the left tube forming a hjulrosalpinx 3 cm. in 
diameter. This fact would seem to have precluded the possibility of 
transportation of cancer material though the tube from the uterine 



Fig. 4. — Small cancer metastasis, apparently of lymphatic origin, in the hilum of 
the ovary. The organ was not enlarged, and its surface was perfectly smooth. Only 
this one small cancer nest could be found in the ovary. There was an adenocarcinoma 
of the uterine body. 


cavity. Cancer plugs were found in the lymphatics of the tubal wall, 
although this would be expected because of the presence of a definite 
cancer focus in the tube! 1 In Case 6 (age forty-seven), finally, there 
was an adenocarcinomatous growth of rather small size (3.5 by 2 by 
1 cm.) in the uterus, near the right cornu. The left ovary measured 
3.5 by 2.5 by 2 cm., and its external surface was smooth and unin- 
volved. On section, a friable area was seen near the hilum, and this 
was shown microscopically to be cancer. The right ovary was the 
seat of a multilocular cystadenoma about 12 by 6 by 6 cm. in size, 



476 


THE AMERICAN JOURNAL OK OBSTETRICS AND GYNECOLOGY 


with a twisted pedicle. Near the hilum oi' this ovary was a triable 
cancer area 2.5 by 3 cm. in diameter, with a structure similar to that 
seen in the other ovary. To explain such a case on any other basis 
than that of lymphatic dissemination would seem far-fetched. 

I have laid some stress on the fact that in all these cases the sur- 
face of the ovary was smooth and uninvolved, as I do not see how 
this condition could obtain if cancer had planted itself on the surface. 

Blood Vessel Route . — While cancer is believed to he disseminated 
, chiefly by the lymphatics, there is no doubt that the disease may at 
times be propagated by the venous blood stream. This has been 
abundantly shown for certain types of cancer, as, for example, the 
not infrequently distant transportation of hypernephromas arising 
in the kidney. Arzt has demonstrated a similar route in a ease of 
ovarian cancer which secondarily involved the uterus. As regards 
ovarian metastases of uterine cancer, Ribbert, believes that the blood 
stream is a more important channel of distribution than is the lymph 
circulation, although this view is not generally accepted. Certainly 
there is very little direct evidence bearing on this point. As in other 
tissues, however, there is no doubt that at times the cancerous process 
penetrates into venous channels, so that the cancer cells are readily 
disseminated, perhaps to distant points. For the occasional distant 
metastases, there would seem to be no other plausible explanation. 

Direct Extension . — The progressive growth of a cancer in the uterus 
is associated with an increasing penetration into the surrounding tis- 
sues, this being primarily due to a multiplication of the cells, much as 
this might occur in tissue cultures. Around the original cancer site 
there is thus produced a halo of cancer projections which destroy the 
normal tissue in their growth. Synchronously with this, of course, 
there proceeds a growth along the lymphatic channels, and a break- 
ing off and deportation of cancer particles for either a short jump or 
a long journey. In advanced carcinoma of the fundus one will often 
see cancer masses invading the uterine wall throughout its thickness, 
so that peritoneal nodules are often produced. In cases in which the 
ovaries are adherent to the uterus, they may become involved by 
direct continuity. It is, of course, difficult at times to draw a sharp 
distinction between direct extension and lymphatic propagation, as 
already stated. For example, Milner has demonstrated definite lym- 
phatics, containing cancer cells, in the adhesions between a cancer- 
ous uterus and the ovary which had become involved, apparently by 
direct penetration of the cancer through the uterine wall. 

In one of my own cases (Case 7, age 52), in which the surface of an 
adherent ovary is involved in the cancer, my interpretation of the 
process would be the same. In this case, the uterine cancer was ex- 
tensive. involving not only the entire thickness of the uterine wall. 
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but the cervix ancl the broad ligaments as well. This, to my mind, 
is a more logical explanation than to attribute the ovarian cancer to 
the growth of cancer tissue transported from the uterus through the 
tubal lumen. This case is the only one of my series which shows any 
surface involvement of the ovary, although, I may add, there was 
marked invasion of the deeper portions as well. 

Implantation . — In going over our cases I have been especially inter- 
ested in attempting to find out how many could be considered to have 
arisen, with any great degree of probability, from the implantation 
and growth in the ovary of cancer tissue carried out from the uterus 
by way of the tube. The incentive for the study was, of course, the 
paper of Sampson, in 1924, in which this author expressed the view 
that such a mechanism was probably not uncommon. He reported 
4 cases which be interpreted in this way. Furthermore, on the basis 
of this work, he made two important practical suggestions. The first 
of these was the advice to ligate the fimbriated extremities of the 
tubes before proceeding with the removal of the cancerous tissue. 
The second was a warning to abstain from preliminary curettage un- 
less absolutely necessary, for fear that portions of the curetted tis- 
sue might make their way out through the tubes into the peritoneal 
cavity. 

In a paper presented before this Society at its last meeting, I sub- 
mitted certain evidence tending to cast doubt upon Sampson’s views 
as to the importance of retrograde transportation of endometrial tis- 
sue at the time of menstruation, as a cause of pelvic endometriosis. 
In that paper I alluded also to the incompleteness of his evidence for 
a similar mechanism in the production of ovarian metastases from 
cancer of the uterine body. The present study has served to fortify 
my views on this point. 

In the first place, ovarian metastases are a relatively infrequent 
accompaniment of uterine cancer. In my own series of 147 cases of 
carcinoma of the body, many of them far advanced, only 7 cases of 
ovarian cancer were found. Norris and Vogt, in their 115 cases of 
corporeal cancer, found ovarian involvement in only 2, while the tube 
was involved in 1. In the 44 cases of Meigs there were 5 with car- 
cinoma in either the tubes of ovaries. Schottlander and Kermauner 
found only 3 instances of ovarian metastasis in 140 cases of adeno- 
carcinoma of the uterus. 

Sampson explains the infrequency of ovarian metastasis as due 
chiefly to the fact that the great majority of cases of adenocarcinoma 
of the uterus occur in women well beyond the menopause, which is 
undoubtedly true. But a not inconsiderable proportion are still ac- 
tively menstruating. For example, fully 33 of my 147 cases occurred 
in women not over fifty years old, and fully 13 in women not over 
forty-five. Thirty-three of Norris’ and Vogt’s 115 cases were below 
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fifty. In my 7 cases of ovarian extension of uterine cancer only 2 
were in the menstruating age. This would seem to speak against the 
theory of Sampson that regurgitated menstrual blood may easily carry 
with it cancer particles that reach the ovarian or peritoneal surface 
and implant themselves. 

Furthermore, even aside from the factor of menstrual bleeding, 
every advanced case of uterine carcinoma is associated with bleeding 
into the uterine cavity, which, if Sampson’s theory were correct, could 
be readily regurgitated into the peritoneum. 

This would theoretically be facilitated by the fact that colicky 
contractions of the uterus not infrequently occur when there is an 
intrauterine growth of considerable size, especially as the passage- 
way toward the vagina is often impeded. And yet, in spite of all 
these considerations, cancer extension to the ovary is exceptional. 
Furthermore, if tubal regurgitation were frequent, one would expect 
to find implantations, not only on the ovarian surface, but also on the 
peritoneum in the immediate vicinity of the fimbriated end of the tube. 
Such, however, is not the case, as I shall emphasize later in this paper. 

In a more recent paper, Sampson has expressed the view that endo- 
metriosis is in some eases due to the dissemination of embolic par- 
ticles of endometrium which enter the uterine sinuses at the time of 
menstruation. It is possible that this may at times occur. Indeed, 1 
had suggested such a possibility in a discussion of the paper presented 
by Sampson before this Society, in 1925. I question, however, whether 
this factor is of importance in the explanation of the cause of perito- 
neal or ovarian endometriosis in general. If the uterine sinuses at 
the time of menstruation gave ready admission to endometrial parti- 
cles, would they not just as readily give entrance to the particles of 
cancer when that disease is present in the endometrium? And would 
not such cancer cells be disseminated far and wide along the blood 
channels? But hematogenous dissemination is rare with corporeal 
cancer, which, like most cancers, travels by way of the lymph chan- 
nels. It would seem that there must be some protective mechanism 
present in the uterine wall to guard against the invasion of the blood 
and lymph stream which might be expected to occur because of the 
casting off of the endometrial surface at each menstruation and the 
consequent opening up of blood vessels and lymphatics. 

In his discussion of the subject in 1924, and his description of the 
4 cases upon which his views were apparently based, Sampson did 
not even mention the possibility of a lymphatic origin for the ovarian 
cancers, although this is the one which would naturally occur to most 
of us in explaining the metastases in these eases. Certainly this route 
cannot be excluded, and, as this is the recognized route for cancer 
dissemination, it cannot be dismissed without much stronger evidence 
than is contained in Sampson ’s paper. I shall not analyze these cases, 
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but I believe that most pathologists, on the premises which his ease 
reports give, would conclude that the cancer had been disseminated 
through the usual lymphatic channels. In some of my own cases, 
which have been quite similar to those of Sampson except for the 
admixture of sarcoma in one or two of the latter’s eases, cancer cells 
can be actually seen in the lymphatics of the tube or broad ligament. 

It would seem that Sampson has attached too much importance to 
the occasional findings of free cancer particles in the lumen of the 
tube. Such a finding is becoming increasingly frequent as Ave search 
for it more intensively, but there is as yet no justification for consid- 
ering that these broken off particles are responsible for the extension 
of the growth. Some of these particles — in ruy opinion, most of 
them — are moving downward toward the uterus rather than upward 
toward the peritoneum. 

Certainly where there is a vegetative growth present on either the 
uterine or the ovarian surface it would be strange if particles of the 
friable tissue did not, through sloughing or possibly through some 
form of trauma, break off and migrate. This may happen with can- 
cer in any part of the bod}'. It undoubtedly occurs with cancer of 
the pylorus, the broken off particles passing into the intestine. But 
metastasis occurs not along the line of tissue migration, but along 
the lymphatic channels. The same process occurs with fungous can- 
cer of the cervix, in which case the particles are expelled through the 
vagina. But, here again, the metastases follow the distribution of 
the lymphatics. These examples might be multiplied. 

In the case of corporeal adenocarcinoma, the path of the broken off 
tissue, in the event of its being forced backward along the tube, hap- 
pens to parallel the route of the lymphatics, and hence the distinction 
cannot be made so sharply. But, as I have already said, there is no 
justification for assuming a special mechanism here until more definite 
evidence is produced. I shall not again review the question of whether 
or not retrograde transportation of tissue through the tube actually 
occurs with any great frequency, as this was discussed in my former 
paper. I may merely add that such a backward propulsion would 
seem especially hard to conceive of in the usual body cancer case be- 
cause we have to deal with a senile, contracted tube which has prob- 
ably lost any peristaltic activity that it might have possessed in ear- 
lier life. Furthermore, the factor of menstrual regurgitation, to which 
Sampson attaches so much importance, is no longer operative at this 
age. 

The whole subject of implantation cancer is apparently viewed with 
an increasing skepticism by pathologists. More and more evidence is 
being brought forward in favor of the view that many instances of 
what was formerly looked upon as implantation are really due to 
lymphatic dissemination. For example, carcinoma of one lip of the 
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vulva may at times be associated wit h a “contact infection” of the 
other lip. These are now looked upon as being due to lymphatic 
metastasis. Again, as MacCallum says, the carcinoma nodules which 
may be observed in the pleura with carcinoma of the lung, and which 
wore formerly explained on the implantation theory, have been def- 
initely shown to be continuous with underlying cancer-containing 
lymphatics. Sampson believes that cancer particles may implant 
themselves on the mucous surface of the tube. Such a possibility 
seems very remote, if one may judge from general pathologic litera- 
ture. 

One of the most interesting gynecologic examples of supposed im- 
plantation of cancer is seen in the not infrequent association of pyloric 
and ovarian cancer. In these eases the popular explanation has been 
that cancer cells from the pylorus have been sifted down, aided by 
intestinal peristalsis and perhaps by the movements of the omentum, 
until they come into contact with the ovary, where they plant them- 
selves and grow. But in many of these eases the pyloric cancer is 
small, and there is no demonstrable penetration to the serosa. 

Again, why do the cancer cells, if they actually do enter the perito- 
neum, gravitate all the way to the ovary, leaving undisturbed the 
peritoneum over the intestinal and other viscera, although even an 
intact peritoneum offers a very suitable nidus? The germinal epithe- 
lium is really thicker and probably more resistant than the peritoneum 
elsewhere, and certainly the tunica albuginea is a dense and not a very 
vascular tissue. Ovulation, of course, makes a break in the ovarian sur- 
face, but this break is quickly repaired, probably within a matter of 
hours. 

Moreover, the ovarian cancer which is rather characteristically seen 
in association with stomach cancer has a smooth surface, and retains 
the general shape of the ovary. It shows no surface growth, as would 
be expected if the cancer were planted from the outside, and, indeed, 
often shows a definite outer capsule. These and other considerations 
are difficult to reconcile with the implantation theory. 

A more plausible explanation, to my mind, is the one based on the 
assumption of lymphatic dissemination. The lumbar glands, which re- 
ceive the upper uterine and ovarian lymphatics, are in close communi- 
cation with the rctrogastric glands, which are involved in most cases 
of pyloric cancer. ■ Anifinn reports finding the lumbar glands enlarged, 
presumably from cancer, in several cases of ovarian cancer associ- 
ated with pyloric cancer. So far as I have been able to learn, a com- 
plete demonstration of this route of dissemination has not been made, 
probably because of the inherent difficulties of the problem. It would 
mean a serial section study, an almost impossible task under the cir- 
cumstances. 
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It would seem difficult, on tlie implantation basis, to explain the 
characteristically bilateral involvement of metastatic ovarian cancer 
of this type. On the other hand, since the lymphatics of both ovaries 
terminate in the lumbar group of glands, such a bilateral involve- 
ment would seem quite natural. 

Much of what has just been said as to ovarian carcinoma which is 
secondary to pyloric cancer, applies with equal force to those eases 
which are associated with adenocarcinoma of the corpus uteri. If 
implantation of transported material were a common cause, one would 
expect to find ovarian metastases much more frequently, and espe- 
cially in women during menstrual life. But they are rare at any age, 
and especially rare during the reproductive epoch, as I have already 
indicated. Furthermore, they are characteristically bilateral, a fact 
which suggests a metastatic extension from a central distributing 
focus, such as the lumbar glands, rather than a simple accidental im- 
plantation. Again, if cancer material from the tube were carried out 
into the peritoneum, one would expect to find, more frequently than 
is the case, carcinomatous growths on the peritoneum near the fim- 
briated extremity of the tube, perhaps even in relatively early cases 
of body cancer. As a matter of fact, peritoneal carcinosis, rather rare 
at best, almost never occurs until the disease is in an advanced stage, 
usually not until it has penetrated to, or almost to, the peritoneal coat 
of the uterus. It is not rare, even in such advanced cases with perito- 
neal metastases, to find the ovaries normal, although theoretically 
they would be the first stopping place of cancer material escaping 
from the tube. 

For the reasons which I have indicated I believe that there is little 
evidence to indicate that implantation of transported cancer mate- 
rial plays a role of any great importance in the production of ova- 
rian metastases. Indeed, so far as I have been able to find, it has 
not as yet been indisputably established in a single case. The mere 
finding of free cancer particles in the tubes, as I have already indi- 
cated, cannot be considered as evidence that a cancer of the ovary 
has been produced by such migration of tissue. This would be “post 
hoc, ergo propter hoc” reasoning of the worst sort. Certainly, from 
what we know of cancer dissemination generally, one is not justified 
in assuming an implantation origin of ovarian metastasis unless the 
well-authenticated lymphatic mechanism can be excluded. 

I do not, of course, mean to apply that cancer implantation cafinot 1 
occur under any circumstances. In the peritoneal cavity, at any rate, 
the general dissemination which is not infrequently found with ova- 
rian carcinoma is commonly explained on the implantation basis, and 
it is quite possible that this view is correct. In a broad sense, indeed, 
the peritoneal cavity is a magnified lymph space, and peritoneal im- 
plantation of cancer is thus easier to conceive of than implantation 
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upon an intact mucous surface. The other example of implantation 
which suggests itself to the operating surgeon is the variety which 
may be observed, though rather rarely, in the scars of operative inci- 
sions. One is therefore not justified in denying the possibility of 
implantation altogether, although, as already stated, the occurrence 
in general is being viewed with increasing skepticism by pathologists. 

Prom what has been said in this paper, it need scarcely be added 
that I do not feel convinced of the value of Sampson’s recommenda- 
tion to ligate the tubal ends in all cases in which a cancerous uterus 
is to be removed, or the wisdom of his advice to abstain from pre- 
liminary curettage except in very doubtful eases. As regards the first 
of these procedures, it is, of course, hard to find fault with any bit of 
technic which adds in even the slightest degree to the safety of any 
operation. Whether valuable or not, there is certainly no harm in 
this procedure, and it is possible that future investigation will show 
that it has a very definite value. Prom the evidence thus far avail- 
able, however, I question whether this operative step will improve our 
operative results very materially, except of course where there is as- 
sociated tubal cancer. Here it would seem to be a valuable means of 
preventing a squeezing out of cancer material from the tube. In the 
ordinary case, in which the tubes are perfectly normal, or at any 
rate, free from cancer, the value of tubal ligation will not be great. 

It is far more important, to my mind, to guard as far as possible 
against squeezing cancer cells into the lymphatics by improper manip- 
ulation of the uterus. The early application of clamps to the broad 
ligament will do much to prevent such operative dissemination of 
cancer cells. Clamps applied vertically, at each side of the fundus, 
moreover, will furnish a convenient means of traction upon the fun- 
dus. If a direct means of elevating the uterus is desirable, the use of 
a heavy traction suture through the fundus is preferable to the com- 
pressing type of uterine traction clamp sometimes employed. The 
latter would certainly seem capable of squeezing cancer cells into the 
lymphatics of the uterine wall. 

To repeat, therefore, while there can be no objection to tubal liga- 
tion, the evidence at hand would seem to indicate that this procedure 
is not nearly so important as the employment of means to avoid lym- 
phatic dissemination of cancer cells at the time of operation. 

Speaking of the dangers of diagnostic curettage as a preliminary 
to cancer operation, Sampson states that he uses diagnostic curettage 
only in those in whom he does not suspect cancer or when he con- 
siders the patient a poor operative risk. In all other cases of sus- 
pected cancer of the body of the uterus he removes the uterus with- 
out a preliminary curettage. This, to my mind, is an unwise and 
dangerous teaching. It impresses one as having even less justification 
than the advice to refrain from diagnostic curettage because of the 
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danger of lymphatic dissemination. Certainly there is at least some 
evidence to suggest that possibly curettage in cancer, like incision 
into a malignant breast tumor, may lessen a patient’s chances for 
cure. And yet, as Frank has well emphasized, nearly all gjmecolo- 
gists practice this method. There are two reasons for this. One 
is that the evidence as to the dangers of this gynecologic procedure is 
as yet unconvincing, if one may judge from such reports as that of 
Norris and Vogt, in which the final results are compared in eases 
curetted aud those not curetted. The second and probably more im- 
portant reason is that it is only by microscopic examination of the 
scrapings that we can, in a large proportion of cases, make the diag- 
nosis, and thus avoid grave abdominal operations in many cases in 
which mere symptomatology might seem to justify them. There are, 
howei^er, certain cases in which the omission of curettage is justified; 
for example, persistent and perhaps profuse uterine bleeding in women 
well beyond the menopause. But in eases of bleeding of slighter 
amount or shorter duration even in old women, and especial^ in 
suspicious cases in women who have not yet passed the menopause, 
the diagnosis is usually absolutely impossible without the aid of the 
microscope; i.e., without diagnostic curettage. 

In many eases where I had suspected adenocarcinoma I have been 
ag'reeably surprised to find no evidence of cancer under the micro- 
scope. Furthermore, from the examination of tissue obtained by 
other surgeons under similar circumstances, I know that this is a 
common experience. To hare removed all these uteri would have 
meant an unnecessary mortality, — not inconsiderable even with ex- 
pert operators, and much more serious in the hands of less experi- 
enced surgeons who might follow this advice. Even, therefore, if we 
were certain that diagnostic curettage were associated with a definite 
risk of dissemination, most of us would choose this in most cases in 
preference to the greater risk of performing panhysterectomy unnec- 
essarily. Furthermore, it is to be remembered that the cases in which 
radical operation is justifiable without preliminary curettage, are 
obvious ones, of long duration. The early cases, however, for which 
we should be always on the alert because of their ready curability, 
cannot be diagnosed except bj r microscopic examination of the euret- 
tings. 

All that has been said as to the justifiability of diagnostic curettage 
in spite of a theoretical danger of lymphatic dissemination applies 
with far greater force to the performance of preliminary curettage, 
in spite of the theoretic danger of implantation from cancer tissue 
escaping through the fimbriated extremities of the tubes into the 
peritoneal cavity. The evidence for the latter danger is as yet very 
incomplete. In fact, it is perhaps not too much to say that it has not 
been conclusively demonstrated in a single case. The occasional oe- 
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currence of menstrual regurgitation through the tubes— for I be- 
lieve it is only occasional— anil the finding of bits of endometrial or 
even cancer tissue in the tubes is not conclusive, as I have already 
emphasized. 

The ideal method of management of eases of suspected adenocarcin- 
oma will, 1 believe, obviate any danger of either lymphatic or tubal 
dissemination, and, in addition, it possesses other valuable advantages. 
Diagnostic curettage should be done, but it should be followed at once 
by the radical operation if cancer be found, and not after an inter- 
val of from one to many days. This method depends, of course, upon 
a proper frozen section technic, which should be a part of the equip- 
ment of every operating room. It is only rarely that an accurate 
diagnosis cannot be made from the frozen section, for with adeno- 
carcinoma, even more than with other types, the diagnosis is com- 
monly made from the microscopic pattern rather than from the study 
of cell changes. 

Once the diagnosis is made, there is no advantage, but much dis- 
advantage, in deferring the operation. Such a course would mean 
the necessity of a second anesthetic, a harrowing period of suspense 
to the patient and her family, a greater economic outlay, and a theo- 
retic possibility of dissemination of the growth by one mechanism or 
another. All these disadvantages are avoided by immediate opei’ation, 
if other considerations indicate this. This plan of course presup- 
poses that the surgeon is qualified to be his own pathologist, or else 
that the operating room is closely linked up with the laboratory, so 
that an immediate diagnosis is available. 

SUMMARY AND CONCLUSIONS 

The study of the material on which this paper is based, and also a 
review of the literature, indicate that the lymphatics constitute by 
far the most frequent route for the extension of corporeal cancer to 
the ovary. This is what we would expect from our knowledge of 
cancer characteristics in general. Some of the evidence for the spread 
of corporeal cancer by the lymphatics may be summarized as follows: 
(1) The lymphatics have been shown to be chiefly responsible for the 
spread of carcinoma elsewhere. (2) Our knowledge of the lymphatic 
drainage of the uterus explains quite satisfactorily the distribution of 
the metastases, in the ovary as well as elsewhere. ( 3 ) Emboli of can- 
cer cells are often found in the lymphatics. (4) Cancer metastasis of 
the tube is often found either with or without ovarian metastasis. It 
not infrequently occurs in the wall of the tube, perhaps without mu- 
cous membrane involvement, as would be expected if implantation 
were important. (5) The surface of the ovary is characteristically 
smooth and uninvolved, as we would expect with lymphatic metas- 
tasis, but not with direct implantation of cancer particles on the 
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surface. (6) The bilateral distribution so common with ovarian car- 
cinoma suggests a lymphatic source rather than one by implantation. 
(7) The lymphatic theory, rather than implantation, explains ovarian 
metastasis with pyloric cancer, although this problem has not yet been 
satisfactorily solved. (8) The finding of free cancer particles in the 
tube in cases of uterine cancer does not justify the conclusion that 
associated pelvic cancer is caused by implantation of such particles, 
even in the event of their being regurgitated through the tube. More 
often these particles are probably moving downward toward the 
uterus. (9) The eases reported by Sampson of supposed implantation 
cancer of the ovary are far more logically explained as due to lym- 
phatic dissemination. (10) In view of the demonstrated importance 
of the lymphatics in the spread of carcinoma, we are not justified in 
explaining a case as due to direct implantation unless the lymphatic 
route has been excluded. So far as I know, this has not as yet been 
done in any case. (11) Of the 7 cases of ovarian metastasis herein 
reported, 6 appear to be logically explained on the lymphatic theory, 
while in the remaining one direct extension may have been the chief 
factor concerned. A study of eases reported in the literature bears 
out the impression that the lymphatics are the important route for 
dissemination. 

In the operative removal of the cancerous uterus, cognizance should 
be taken of this prime importance of the lymphatics in the dissemina- 
tion of cancer cells. The danger of squeezing such cells into the lym- 
phatics is lessened by the early application of clamps to the broad 
ligaments, and by avoiding the use of strong compressing clamps to 
the uterus. The ligation of the fimbriated extremities of the tubes, 
as advocated by Sampson, is an extra precaution which seems worth 
while, especially where there is suspicion of tubal involvement. 

Issue is taken with the advice of Sampson to avoid preliminary 
curettage except where there is no suspicion of cancer, or where the 
patient’s condition contraindicates radical operation. Such a policy, 
if generally adopted, would inevitably lead to many unnecessaiy hys- 
terectomies and a certain number of unnecessary deaths. The evi- 
dence as to the danger of diagnostic curettage in such cases is very 
inconclusive, while the evidence as to its indispensable value must be 
attested by every practicing gynecologist. The ideal plan, except in 
very obvious eases, is to curette, to make an immediate diagnosis from 
the frozen section, and to proceed at once with the radical operation 
if malignancy is found. 


REFERENCES 

. (1) Pfannenxtirl : Veit s Handb. f. Gvnjik., 1S97-1S99, iii, (first half), 230. (2) 
J! er>w >' : Arch. f. Gyniik., 1914, ci, 725. (3) Kromer: Quoted by Burckhard. Ztschr. f. 
Gcburtsh. u. Gvnak., 1.024, lxxxvii, 350. (4) Ar~t : Quoted by Burckhard. (See ref. 3.) 
(o) Ai Olterl: Das Knrzmom des Menschen, Bonn, 1911. (0) miner: Arch. f. 



486 THE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


klin. Chir., 1904, Ixxiv, 669. (7) Sampson: Surg., Gynec. and Obst., 1924, xxxviii, 

287. (8) Novak: Am. Jour. Obst. and Gynec., 1926, xii, 484. (9) Norris and 
Vogt: Am. Jour. Obst. and Gynec., 1924, vii, 550. (10) Meigs: Am. Jour. 
Obst. and Gyneo., 1922, iv, 241. (11) Schottldndcr and Kermauncr: Quoted by 

Frankl, Arch. f. Gynlik., 1920, cxiii, 28. (12) Novak (Discussion): Am. Jour. 

Obst. and Gynec., 1925, x, 734. (13) MacCa'lum : Textbook of Pathology, Phila- 

delphia, 1916, W. B. Saunders Co., p. 1033. (14) Amann: Munclien. med. Welinschr., 
1905, Hi, 2414. 

26 East Preston Street. 


TOTAL VERSUS SUBTOTAL ABDOMINAL HYSTERECTOMY 
By James C. Masson, M.D., Rochester, Minn. 

(Division of Surgery, Mayo Clinic) 

T HE free discussions at various medical meetings on the subject of 
total or subtotal hysterectomy in cases of benign lesions leave no 
doubt but that the opinions of the medical profession with regard to the 
respective merits of the two operations are greatly at variance. This is 
what might be expected since there is a legitimate field for each opera- 
tion. During the last ten or fifteen years there have been advocates, 
among leading gynecologists, of the more general adoption of total hys- 
terectomy for fibromyomas when removal of the uterus is indicated. 
However, these men have had a great deal more experience with this 
operation than most surgeons, and it is hardly fair to compare their 
results or their statistics with those of men who have not had the same 
training or experience. 

The length of time involved in the performance of the operation has 
an important bearing on the results. Any operation that cannot be 
completed within an hour will be followed by more or less shock, which 
in itself predisposes to postoperative complications and high mortality. 
If total hysterectomy is performed only in simple cases and no attempt 
is made to remove the cervix at the primary operation, if there is inflam- 
matory disease of the adnexa or degeneration in a low-lying fibroma, or 
if the patient is obese, the risk should be but little more than that of 
supracervical amputation. On the other hand, if total hysterectomy is 
performed only in the complicated and difficult cases, especially those m 
which there are complications as the result of inflammatory disease, the 
mortality and morbidity will be much higher. 

Myomectomy should be performed during the child-bearing period in 
preference to either of the more radical procedures when it is practic- 
able, but if tumors are multiple the former may be more difficult, and 
in some cases in which the cervix is in good condition it is advisable to 
remove the uterus by the supracervical method. If possible some of the 
endometrium above the level of the internal os should be saved in the 
hope of retaining menstrual flow. I am convinced that total hysterec- 
tomy should be performed by experienced surgeons in most cases m 
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which hysterectomy is advisable and the patient is in good general con- 
dition. In the more difficult cases it is advisable to remove the body of 
the uterus with its associated tumors first ; then by grasping the cervix 
with a tenaculum forceps it can be much more easily removed second- 
arily. The subtotal operation, however, should be the operation per- 
formed by the occasional operator, and the cervix should be removed 
only if it contains a definite lesion. As the experience of the surgeon 
increases he will, as a matter of course, remove the cervix at the primary 
operation in more cases. I am quite sure that if this rule is followed 
the mortality will increase but slightly, if - any, and morbidity will 
decrease. Kahn’s* advice to examine the cervix carefully and curette 



Fig'. 1. — Round ligaments. Ovarian and uterine vessels tied. 


the uterine cavity before the abdomen is opened in all eases in which 
hysterectomy is to be performed will help in the decision as to the extent 
of the operation necessary. 

Many surgeons are inclined to regard removal of the body of the 
uterus with the fibromyomas attached as the important part of the opera- 
tion, and thus to .overlook other significant gynecologic considerations, 
such as the state of the lower pelvic diaphragm, and lesions in the cervix 
uteri. As a substitute for total hysterectomy, coning out the cervical 
canal has been advised. In this manner most of the cervical mucosa is 
remove d and the tendency to leucorrhea greatly reduced, but if the 

•Ivahn’s paper was listed but not read at the Meeting of the Western Surgical 
association. Duluth, Minnesota. October 14-1G, 192fi. 
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cervix is lacerated it is practically impossible to remove all the cervical 
mucosa without removing the entire cervix. The danger of malignancy 
is ever present in these eases. As a protection against infection, cutting 
the cervix with cautery and thorough destruction of the cervical mucosa 
by the free use of the cautery before the abdomen is opened for subtotal 
hysterectomy, as advised by Cashman, have distinct advantages. There 
is no doubt that the immediate sterilizing effect of the cautery is excel- 
lent and that by it all the mucosa of the cervical canal as well as that 



Fig. 2. — Opening vault of vagina posteriorly. 


covering lacerations can be destroyed. However, the use of the cautery 
in any of these eases adds to the danger because the devitalized tissue is 
certain to become infected and increase the danger of peritonitis from 
being left close to, or in actual contact with, Ihe peritoneum. 

The mortality following either operation should be limited to acci- 
dental causes, pulmonary embolism being responsible for about 50 per 
cent of the deaths. The other most common causes of death arc perit- 
onitis, pneumonia, and nephritis. Thorough preparation of the vagina 
and cervix is a distinct protection against peritonitis. During the last 
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year there have been fewer cases of pulmonary embolism at the Clinic 
than usual. Such prophylactic measures as frequent change of position, 
and exercises, as advised by Wilson and Poole, breathing exercises, such 
as blowing up toy balloons, and the internal administration of thyroid 
extract, as advised by Walters and Coffey, are of real value. Care in the 
preparation of the patient and in the selection of the anesthetic will do 
a great deal toward preventing pulmonary and renal complications. I 
am convinced that ethylene administered by one experienced in its use 
adds to the safety of any operation. In cases of postoperative shock 
following extensive operations I have found the intravenous use of gum 
acacia solution, as advised by Keith and used by Dr. Ward and his 
associates extensively, of advantage and preferable to transfusion of 
whole blood, especially when the blood pressure is dropping. 


Uterine 



Fig-. 3. — Closure of vault of vagina. 


During the year 1926, total abdominal hysterectomy was performed 
in 229 cases in the Mayo Clinic, with three deaths, a mortality of 1.3 per 
cent. During the 'same year subtotal hysterectomy was performed 217 
times with four deaths, a mortality of 1.8 per cent. Statistics vary a 
great deal, but in the hands of experienced surgeons the mortality for 
either operation should not be more than 2 per cent. Considering the 
fact that many of the patients are very anemic and others cachectic as 
the result of absorption from degenerating tumors or infection the mor- 
tality is surprisingly low and, therefore, hysterectomy may be regarded 
as one of the safest of abdominal operations. 

During the last five years twenty-nine cases of carcinoma of the cer- 
vical stump have been observed in the Mayo Clinic. Twenty-one (72 
per cent) of these occurred one year or more after the subtotal hyster- 
ectomy,- 55 per cent occurred at least three years afterward; in one case 
there was an interval of fifteen years. Besides these there were forty- 
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five eases in which leucorrhea was troublesome ; in some eases this began 
after removal of the supravaginal portion of the uterus. In many other 
eases there was a complaint of slight leucorrhea or cervicitis, and this 
was probably responsible for a certain amount of lumbosacral backache 
and bearing-down sensations, as the result of the spread of infection into 
the surrounding tissues, especially along the uterosacral ligaments. In 
such cases there is also the possibility that the cervicitis may be the focus 
of infection in other parts of the body, as pointed out by Moench, Curtis, 
Sturmdorf, Langstroth, and others. 

Many of the objections to total removal of the uterus, such as the 
difficulty of the operation, shortening of the vagina, loss of support for 
the vault of the vagina, and added risk of peritonitis or infection and 
injury to the ureters, bladder, and sigmoid, are only relative. They 
depend in large measure on the surgeon’s experience with this type of 
operation. 



Fig’. 4. — Fixation of round ligaments to vault of vagina. 


Stitching the round ligaments, the uterosacral ligaments and the 
stump of the ligated uterine vessels firmly to the vault of the vagina, 
holds the latter in its normal position ; there is no more tendency toward 
sagging or toward the development of a vaginal hernia than there would 
be if the cervix w T ere left. Repair of the pelvic floor following either 
operation is just as important if there have been extensive lacerations 
of the perineal body. Important structures will not be injured if the 
normal anatomy is understood and care is taken in the application of 
forceps and in suturing to control bleeding. 

Peritonitis should not occur more frequently from cutting across the 
vault of the vagina instead of the cervix. In fact, I believe there is little 
danger if one prepares the vagina with the patient in the lithotomy posi- 
tion after she is anesthetized, using a self-retaining weighted speculum 
and a tenaculum on the cervix, freely applying 3.5 per cent iodine, and 
plugging the cervix with a strip of gauze dipped in this solution. In 
case of purulent endometritis or a degenerating intrauterine submucous 
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fibromyoma, I always close the external os by suturing. Good exposure 
is obtained by a long low median-line incision, with the patient in the 
Trendelenburg position, a self-retaining retractor in place, and the in- 
testines and omentum well packed off. I like to protect the intestines 
with a sheet of rubber dam (45 by 60 cm.) before inserting an abdom- 
inal pack. 


TECHNIC OF ABDOMINAL HYSTERECTOMY 

The round ligaments are first cut close to the horns of the uterus and the distal 
ends ligated. If the patient is past forty I usually remove both ovaries and tubes 
by cutting and ligating the infundibular ligaments with the ovarian vessels close to 
the brim of the pelvis. In younger patients I save the more normal-looking ovary 
but remove both tubes (Fig. 1). If both ovaries are badly infected I remove both 
but transplant the more normal-looking parts into the anterior abdominal wall. The 
peritoneum is then cut completely around the cervix and stripped back, in front with 
tho bladder, and behind with the uterosaeral ligaments. The uterine vessels are next 



Fig. 5. — Covering of raw surface with peritoneum. 


secured with three hemostats on each side just before they turn, to follow the side 
of the uterus, then cut, two hemostats being left on the proximal side. If a subtotal 
operation is to be performed in an elderly patient, the cervix is somewhat coned out. 
If the patient is a young woman, a small amount of the body of the uterus is left, 
as well as the cervix. If total hysterectomy is decided on, traction is made on the 
body of the uterus and the cervix is separated from the bladder, the pelvosacral 
ligaments, and vault of the vagina by the use of the curved scissors (Fig. 2). I 
prefer to open the vagina posteriorly first and at once further sterilize it with 3.5 
per cent iodine and leave a strip of gauze saturated with this solution in the vault. 
The incision is then carried around the cervix and the uterus is removed. A running 
mattress stitch is used to close the vault of the vagina (Fig. 3) ; the cut edge of 
the mucous membrane is turned down without stitching into it, and the closure rein- 
forced with a second row of locked sutures. The uterine vessels are then tied en 
masse by a double suture. The cut ends of the round and uterosaeral ligaments and 
the stumps of the uterine vessels are then firmly stitched to the vault of the vagina 
with chromic catgut and the raw surface completely covered with peritoneum (Figs. 
4 and 5). This step is important. Probably the most serious complication as the 
result of any pelvic operation is the formation of adhesions from a loop of small 
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bowel low in the pelvis, thus predisposing to obstruction. There should not be any 
more raw surface after total hysterectomy than after subtotal hysterectomy, and 
there should not be any need of peritoneal drainage in any case. 
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TRANSPLANTATION OP TUB URETERS INTO THE BOWEL TO 
SECURE SPIIIN CTERIC URINARY CONTROL IN 
INCURABLE VESICOVAGINAL FISTULA 

By Reuben Peterson, M.D., Ann Arbor, Michigan 

O CCASIONALLY a vesicovaginal fistula is encountered which can- 
not he repaired by a plastic operation or a series of such opera- 
tions. Such eases occur in women who have been terribly mistreated 
at their confinements. Much of the anterior wall of the bladder has 
been torn away by instruments or has sloughed away after their use. 
The bladder with a defective vesicovaginal septum is fixed in the 
pelvis by adhesions due to infection. Not infrequently it is impossible 
to locate the cervix amid the adhesions. The fixed uterus can be made 
out by abdominorectal examination, but the external os is not visible 
although present, as proved by the passage of menstrual blood. 

Every failure to close such vesicovaginal fistulas makes the scar 
tissue denser and more rigid and increases the chances of failure at 
the next attempt at closure. The final result in such eases is perhaps 
to reduce the size of the fistula but to leave the patient dissatisfied 
and complaining because of the constant dribbling of urine. 

Another and even worse variety of vesicovaginal fistula is where 
the vesical sphincter and adjacent portions of the urethra are absent. 
Such a condition can result from extensive obstetric trauma, subse- 
quent infection and sloughing or from malignant disease of the 
urethra necessitating removal of the entire duct. Even where an 
urethra has been reconstructed, usually after a series of operations, 
the patient is dissatisfied since sphineteric bladder control can never 
be supplied once it is completely absent. With such a reconstructed 
urethra the bladder, after filling to a certain level, overflows, being 
especially troublesome when the woman is on her feet. 
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With such conditions present it is but natural for the surgeon to 
consider whether the urinary stream cannot be diverted into the 
lower bowel and the passage of urine controlled by the anal sphincter. 
Obviously this can be done in two ways, one by severing the ureters 
from the bladder and anastomosing them with the gut, the other by 
making an additional distulous opening connecting vagina and rectum 
and closing the introitus. 

A review of the literature will show that both these methods were 
used on human beings as far back as 1851. In that year Simon trans^ 
planted both ureters into the rectum in a thirteen-year-old boy suffer- 
ing from exstrophy of the bladder. The patient lived a year and died 
of diseased ureters and kidneys. 

In the same year (1851) Maisonneuve, in the case of an incurable 
vesicovaginal fistula, made an opening between vagina and rectum 
and closed the introitus. The vaginorectal fistula could not be kept 
open and the patient died of septic phlebitis. The operation had, been 
advocated in 1836 by Jabert. and by Berard in 1845 but never 
executed. 

In the seventy-five years which have elapsed since these first at- 
tempts, both types of operations have been employed in many cases 
with varying results. It is not my purpose at this time to review 
statistically such operations since that has been done at some length else- 
where. As far as possible I shall dwell upon the principles underlying 
methods T)f diverting the urinary stream into the lower bowel in 
order to determine, if that be possible, whether or not the gynecolo- 
gist is justified in employing either of the two types of operations 
mentioned above in relieving patients with incurable vesicovaginal 
fistulas, who otherwise would remain in a deplorable and pitiable 
condition. 

In 1900 I gave to the Society the results of experimental work on 
dogs in an article entitled Anastomosis of the Ureters rvith the Intes- 
tine. At that time I had no opportunity to operate upon human be- 
ings, and I doubt very much if I would have done so, feeling as I did 
about the dangers of ascending renal infection. As far as I could 
judge then from my experimental work and from a study of the 
literature, when severed ureters were implanted in the bowel, ascend- 
ing renal infection always resulted, and inasmuch as it was impossible 
to determine in advance the extent of such infection I did not con- 
sider the operation justifiable. However, while the chance of ascend- 
ing renal infection cannot be denied after transplantation into the 
bowel of the ureters with intact ureteral orifices, the infection is, as a 
rule, of such a type that the chances of the individual’s overcoming 
it are good, hence such operations are justifiable. 

These opinions governed my actions when in 1904 I made a vesico- 
vaginorectal anastomosis with eolpoeleisis in a woman of sixty from 
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whom previously I had removed the entire urethra for carcinoma. 
This patient led a very comfortable existence for seven years, finally 
dying of a recurrence of the malignant disease in the cecum. 

In 1916, a similar operation was performed upon a patient of 
thirty-eight, who had been left with an incurable vesicovaginal fis- 
tula following a frightfully mutilating obstetric operation. This pa- 
tient made a good recovery, had perfect control over the urine with 
no apparent infection of the kidneys, at least, repeated examinations 
of the filtered urine removed from the rectum showed neither albu- 
men, easts, nor pus. The last of such examinations was made within 
the past six months. This patient is well satisfied with her present 
condition of health eleven years after the operation. 

There was only one primary death in forty-one cases of this opera- 
tion collected by me and reported in an article published in Surgery, 
Gynecology and Obstetrics in 1917, and the functional results were 
excellent. The operation, however, is inapplicable to young women 
in the childbearing age, and in a number of instances it has been re- 
fused by women who have applied to the clinic for relief since it 
precluded copulation. 

While I still believe that the experimental and clinical evidence is 
in favor of ascending renal infection where the cut ureter is im- 
planted in the bowel, I think now that my former conclusions were 
incorrect to some extent. A great deal of the clinical evidence was 
based upon cases where the ureters and possibly the kidneys were 
infected prior to the transplantation. Infection of the ureters and 
kidneys was quite sure to follow the transplantation of such ureters. 
Experimentally, stricture of the ureter at its entrance to the gut was 
invariably followed by hydroureter and severe pyelonephritis. In 
extrophy of the bladder the ureters and renal pelves are damaged in 
a large proportion of cases. This may occur quite early in life. A 
majority of patients with exstrophy of the bladder die before the age 
of twenty from kidney infection. 

In vesicovaginal fistula ureteral and renal infection is quite rare. 
In other words, patients with this defect are usually young and with- 
out infection of the urinary apparatus. Transplantation of ureters 
under such circumstances, provided such transplants be performed 
under certain well-known surgical principles applicable to ureteral 
work, will be followed by a minimum amount of kidney infection. 
The kidney infection may be so slight as to enable the organism to 
overcome it, provided the conditions of the transplant do not change. 

If the ureteral opening into the gut remains patent and not con- 
stricted with resulting hydroureter, ascending pyelonephritis will not 
occur to any great degree. 

This is the probable explanation of the good results following trans- 
plantation of the vesical trigonum with its ureteral orifices into the 
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bowel (May ells’ operation), or the even more successful operation of 
Bergenliem who implanted extraperitoneally, the ureters with a ro- 
sette of bladder by separate- openings into the rectum. These opera- 
tions succeeded because the chances of ureteral constriction and result- 
ing hydronephrosis were practically nil. The openings of implanted 
ureters were bathed in the septic fecal bowel contents but ascending 
pyelonephritis was reduced to a minimum since ureteral stricture was 
absent. 

The same explanation accounts for the absence of pyelonephritis in 
the cloaca type of operation. While but little fecal matter passes 
through the rectovaginal fistula undoubtedly there is some contamina- 
tion, yet pyelonephritis is practically absent after this operation. This 
is shown by my own ease just quoted where the patient is living and 
well with no kidney infection after eleven years, and Keen’s celebrated 
ease where the patient remained in perfect health with no sign of renal 
infection twenty-two years after a similar operation. Sweet and 
Stewart experimentally showed that infection could not be traced 
along the mucosa of the ureter but was found in the lymph channels 
and that if the renal pelves were connected directly with the intes- 
tines no infection of the kidney occurred. 

Hence, the problem of preventing renal infection in the transplan- 
tation of the severed ureters into the bowel resolves itself into the 
question of developing a technic which will produce the minimum 
constriction of the ureteral bowel orifice so that hydroureter will not 
result. The many attempts to form valves at the end of the implanted 
ureters have been futile except as they led to the implantation of 
unconstricted ureters. The indirect method of implanting the ure- 
ters in the bowel, that is, making a longitudinal incision in the intes- 
tinal wall through the serosa and muscular coats down to the mucosa 
and burying the ureter under these coats after drawing its end into 
the gut through a stab wound in the mucosa was fully described, and 
employed in 1899 by a Fellow of this Society, Dr. Franklin H. 'Martin. 
I employed this method extensively in the experimental work referred 
to above. Martin’s idea was that the contraction of the muscular 
intestinal fibers would milk the ureters downward and prevent as- 
cending infection. The method was a good one, not because the urine 
was milked downward but because it made possible the implantation 
with the least possible trauma to the ureter arid less ureteral nai’row- 
ing. In my own experiments I found “that the dog’s ureter was 
extremely delicate and would not stand sutures passed through any 
of its coats without danger of resulting stricture. This was obviated 
by passing the sutures through its fatty and peritoneal envelope.” 

Coffey’s operation of ureteral implantation is based upon the prin- 
ciples laid down by Martin, the burying of the ureters under the 
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serous and muscular coats of tlie intestine after securing the ureter 
by a ligature passed through its split end and drawn through a stab 
wound in the lower part of the mucosa. -He obtains good results from 
his operations not because the # im plantation reverses what he calls 
static intraintestinal pressure, but because it is a technic which gives 
rise to little trauma and constriction of the ureter. 

Credit, however, is due Coffey for popularizing the indirect method 
of transplanting the severed ureters into the bowel. Charles Mayo 
and others have employed the method extensively since the publica- 
tion of Coffey's paper and the results of the transplantations under 
modern technic have been much more favorable so far as ascending 
infection is concerned. 

Under such circumstances I felt justified in transplanting the sev- 
ered ureters in the following two eases of incurable vesicovaginal 
fistula. 

Case 1. — Mrs. A. P. Admitted to tlie Obstetrical and Gynecological Ciinic of 
tlie University of Michigan Hospital January G, 1923. She had been unable to 
control her urine since a very severe operative delivery November Id, 1922 follow- 
ing which she was in bed four and a half weeks. Examination showed a very large 
vesicovaginal fistula with rigid walls. An unsuccessful attempt was made to close 
this fistula on January 18, 1923. She left the hospital unimproved and was operated 
upon a second time by a surgeon in Detroit, in 192G; this time by the abdominal 
route with no improvement. 

The patient reentered the clinic January 27, 1926. Examination at this time 
showed a markedly contracted vagina beginning one and one half inches above 
the introitus through which the forefinger could not be passed. The cervix was 
buried in a mass of cicatricial tissue and could neither be palpated nor exposed by 
the speculum. It was judged to be impossible to close the fistula by a plastic opera- 
tion and ureteral transplantation was proposed and accepted by the patient who 
said she was willing to take any risk if she stood a fair chance of being made com- 
fortable. 

On February 18, 192G with the assistance of Dr. Carl W. Ebcrbnch to whom 
I am greatly indebted for aid in this and the other case to be reported, an extra- 
peritoneal anastomosis of the right ureter with the sigmoid was performed with 
the following technic as briefly described as possible: 

An incision was made from just above the symphysis upward nearly to the 
umbilicus and one inch and a half from the anterior superior iliac spine. The 
oblique muscles were severed by a long gridiron incision and the peritoneum exposed 
and pushed inward. The ureter was readily located, separated from the peritoneum, 
the latter incised longitudinally low down for two inches, the sigmoid located with 
intestinal forceps, brought into view through the peritoneal slit and secured m 
place by a few interrupted catgut sutures. The ureter was loosened down to the 
bladder, where it was clamped, the lower end being tied with catgut. An incision 
one and one half inches in length was made in tlie longitudinal band of the sigmoid 
through the serosa and muscles down to the mucosa. By careful dissection the 
incised intestinal wall was loosened from the mucosa one half inch on either 
side. The end of the ureter was split for one quarter of an inch and the ureteral 
wall opposite the slit was perforated by a chromic eat gut suture. A curved needle 
or. each end of the suture was passed through a small incision in the lower part 
of the mucosa and through tlie gut wall one inch from the stab wound. D" 1 
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ureter was then drawn into the gut slightly more than an inch and held firmly 
in place when the two ends of the suture were tied. The muscle and serosal 
coats were brought over the ureter and held in place by two layers of interrupted 
chromic Lembcrt catgut sutures. No sutures penetrated the wall of the ureter. A 
•soft rubber drain was placed at the bottom of the wound which was closed in layers. 

The patient made a good recovery; the wound healed well. She began passing 
urine per rectum in about thirty-six hours and was able to control it perfectly. 
Repeated examinations of the urine, drawn from the rectum and filtered, showed 
no albumin, casts, or signs of kidney infection. 

The left ureter was transplanted into the sigmoid by a similar technic April 
13, 1926, the patient in the interval having returned to her home. The wound 
healed well and convalescence was uninterrupted. She is able to retain her urine 
for four or five hours and does not have to get up at night. 

She returned to the hospital for examination March 30, 1927, thirteen months 
after the last ureter was transplanted. She is pleased at the result of the operation 
since she is able to retain her urine longer than patients with normal bladders, 
at times as long as eight hours, and she does not get up at night. Her bowels 
move once a day. There are no signs of kidney infection. Pelvic examination 
reveals a vesicovaginal fistula an inch and a half above the introitus which admits 
the forefinger with difficulty. The cervix is buried in adhesions and cannot be felt 
or seen although the patient menstruates normally. She asks that something be 
done to the strictured vagina so that coitus may be rendered possible. 

Case 2. — E. B., aged twenty-three. Her trouble dates back to her confinement 
May 4, 1924 when, after having been in labor two hours she was taken to the operat- 
ing room and the child turned and extracted. Since the childbirth she has been 
unable to control her urine. Her local physician operated upon her unsuccess- 
fully, and she was sent to the University Hospital. 

Examination showed almost complete absence of the anterior bladder wall and 
the entire urethra except for its posterior wall. 

After some twelve plastic operations, including Ward’s operation for the forma- 
tion of an urethra, the vesicovaginal fistula was closed, but the new urethra was not 
a success. The newly formed meatus was constricted and there were two small 
openings at its base. She was much improved but rather unhappy since she had 
no control over the urine when on her feet and she had to earn her own living. 
She compared her condition with that of the patient whose case has just been 
reported who was in the hospital at the same time and begged that the same opera- 
tion be performed upon her. 

The right ureter was transplanted into the sigmoid November 15, 1926 with the 
same technic used with the first patient. The patient passed urine per rectum in 
about twelve hours and after a few days four ounces every four hours. 

The left ureter was transplanted on December 26, 1926 by the same technic. 
Through some oversight the lower bowel and sigmoid had not been thoroughly 
emptied resulting in distension of the sigmoid and contamination of the wound 
when the stab wound was made through the mucosa. This resulted in seepage of 
urine and a fecal discharge from the wound for sometime. Eventually these dis- 
appeared and the patient was discharged from the hospital February 24, 1927 
with perfect control over her urine. The latter showed no evidence of kidney 
infection. 

In a letter received from the patient April 11, 1927 she says she passes her 
urine by the rectum about every four hours and at times gets up once at night. 
She is able to work and seems quite cheerful over her present condition when com- 
pared with her former miserable state. 
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COMMENT 

I am convinced that the extraperitoneal is to be preferred to the 
intraabdominal route. No matter how careful the technic of the 
operation, something is liable to go wrong because it is not like 
ordinary intestinal surgery where accurate, tight approximation can 
and should be made. If the stab wound is too closely approximated 
to the ureter, hydroureter and hydronephrosis with ascending infec- 
tion will result. This is illustrated by a recent case (to be reported in 
detail later) where just this condition resulted, necessitating removal 
of the right kidney. 

If there be escape of urine or feces around the opening through the 
mucosa, the patient will succumb unless the operation has been per- 
formed extraperitoneally. Technically it is not more difficult since 
the ureters are readily exposed and easily transplanted. 

I would not desire to expose the patient to the additional risk of 
transplanting both ureters at the same operation. When this is done 
you are burning your bridges behind you and something may go 
wrong. 

What will happen to women who have had the ureters transplanted 
in case of pregnancy? Although not reported I am given to under- 
stand that one of Charles Mayo’s cases went to full term after this 
operation and was delivered safely of twins. Evidently the dangers 
of pregnancy will depend upon how much if any renal infection may 
be present as a result of this operation. Obviously it would be unfair 
to these women to sterilize them for possible dangers which may never 
exist. 
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TWO NEW IDEAS ON THE MECHANISM OF CERVICAL LAC- 
ERATION DURING LABOR. A PRELIMINARY REPORT 

By J. B. DeLee, M.D., Chicago, III. 

O UR ignorance of the mechanism of cervical tears and of their fre- 
quency and extent is due largely to the teaching and practice of 
olden time. We were warned not to invade the parturient canal post- 
partum, unless there was hemorrhage. For years I have inspected the 
cervix after delivery and have been astonished at the amount of damage 
even natural labor causes and also amazed at the complicity of the 
injuries. 



Fig-. 1. — The usual laceration or lateral split of cervix. 

It is generally taught that the mechanism of cervical laceration is very 
simple, that when the head distends the cervix it stretches as far as it 
can and then gives way at the sides, that is, in its congenitally weakest 
portions. The lacerations then would produce an anterior and posterior 
lip with a slit on each side like two longitudinal slashes in the cuff of a 
coat. 

In a large proportion of the cases this is' the mechanism, but in not a 
few instances two other mechanisms occur, and it is to these that I par- 
ticularly wish to draw attention. 


499 
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Fig. 1 shows the lateral splitting of the circularly overdistended 
cervix. The strong anterior and posterior lips have not been torn, but 
at each side, where the musculature and fibrous tissue are weaker, a split 
has occurred. The deeper tissues have retracted away from the torn 
surfaces leaving the external mucosa and internal mucosa approximated. 
In order to repair such a cervix properly it will be necessary to separate 
these two edges and dig down deep into the cervical body to fish out the 
retracted muscularis as shown in Fig. 2. 

This form of laceration is the easiest to recognize and the easiest to 
sew up and is the one generally mentioned in the textbooks. 



yicr. 2. — Detail of suture. Note how deeper tissues are lifted out to pass needle 

underneath. 

In the second form of laceration, the mechanism of the tear is almost 
the same, but in this ease while the musculature and fibrous tissues give 
way at the sides of the cervix, which are its congenitally weakest spots, 
the external and internal mucosae of the cervix do not give way and 
there is a submucosal parting of the tissues (Fig. 3). Inspection of such 
a cervix will show thick anterior and posterior lips with a very much 
stretched and excessively thin bridge of tissue on each side. By grasping 
the internal and external cervical mucosae with two tissue forceps it is 
usually possible to separate these two layers from one to one and a half 
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inches without any difficulty and discover in doing so that the very edges, 
apparently intact, in reality have been disunited. Occasionally, how- 
ever, the edges are not torn at all, that is, the laceration is perfectly 
submucous (Fig. 3). 

In most of such instances the observer would say there was no tear of 
the cervix since no damage is visible, but later on the cervix Avill gape 
and the lining mucosa roll out as in all deep tears. 

The repair of such an injury is best made by splitting the mucosa and 
making a wound like that shown in Fig. 1, restoring the cervix as in 



Fig 1 . 3. — Submucous laceration of cervical tissues. Lateral fibers torn and stretched. 

Fig. 2, digging out the deeper muscle and fibrous tissue, and lifting it 
up so as to pass the needle beneath it. 

The third form of laceration of the cervix is much more complicated 
and not so easy to repair (Fig. 4). 

The mechanism of the tear is complicated and hard to understand, but 
I believe it is as follows. The cervix is dilated radially to the utmost 
and the damage to the tissues is general, that, is, all the fibers are 
stretched beyond their limit of endurance. The internal mucosa of the 
cervix become edematous and is ripped off its base, prolapsing through 
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the external os. The appearance of such a cervix after delivery is not 
unlike that of the everted anus of a horse (Fig. 5). 

The repair of such a cervix is not easy and I have not tried it often 
enough to make a final recommendation. In a few cases I have at- 
tempted it as is shown in Fig. 6 and the results have been good. The 
edge of the cervix is pulled down with ring forceps while the mucosa is 
pushed up into the uterus with the four fingers of the left hand, the 
thumb making counterpressure on the outside. The vagina and bladder 
are held rip by means of a suitable retractor and are not endangered. 
While the cervix is thus restored to its normal condition at the stage of 


c 




Fig. 4. — c, Same as Fig. 3. Shows edges of mucosa split, d, Edges of split mucosae 
separated to show separation of deeper structure. 


full dilatation three sutures are placed at about the junction of the 
vagina with the cervix, operating from the vaginal side. These sutures 
go down into, but not through, the internal mucosa and they hold this 
prolapsed layer in place until healing is well under way. The procedure 
is repeated on the posterior lip if necessary but this is seldom. It is 
similar to the technic of the operation for prolapsus urethrae. 

It is not rare to find combinations of these three mechanisms of cer- 
vical tear. The second and third forms of laceration are found together 
more frequently than with the first. The mechanism of labor lias a great 
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deal to do with the formation of these tears but still more depends upon 
the congenital structure of the cervix and the presence of any kind of 
disease. 

Cervices at birth vary very much in shape and quality. At puberty 
changes occur in this organ which changes, likewise, are variable and I 
have often thought that the cervix, as well as the uterus, is under some 
endocrinal influence. Acquired diseases produce still further variations 
in the cervix and all these have a great deal to do with the mechanism 
of dilatation during labor and with the mechanism of the formation of 
lacerations. 



Figr. 5. — Thinning and overstretching of whole cervix with prolapsus of the endo- 

cervical mucosa. 

I am at present making and collecting models of cervices during vari- 
ous periods of pregnancy, labor, and at the final examination before 
discharge after labor and I hope at no distant date to be able to report 
further on this subject. 

With greater knowledge of the pathologic and surgical anatomy of 
cervical tears, our difficulties in their repair have increased. It' has 
become a complicated technical operation to attempt to restore the cervix 
to its oiiginal condition. Under ether it is not as bloody a procedure as 
under ethylene, but in either case it takes much time, and exposes the 
patient to some slightly increased risk of infection. For these reasons 
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the question may well be raised: is an extensive primary repair to be 
recommended to any but obstetric specialists? Or would it not be better 
to delay the repair until later in the puerperium as Dr. Hirst did, or 
Dr. Coffey, who takes all his puerperae to the operating room on the 



Fig. C. — Suggestion for the repair of the condition shown in Fig. 5. The protruding 
mucosa is pushed up and sewed in place by a few catgut sutures. 

ninth day and does a typical Emmet trachelorrhaphy? Or should we let 
the woman go with only a partially restored cervix until the examination 
at the eighth week discloses its state, when we could cauterize it or sew 
it i£ necessary? 

502S Ellis Avenue. 




TI-IB AMNIOTIC FLUID AND ITS QUANTITATIVE 

VARIABILITY 

By Fred J. Taussig, M.D., F.A.C.S., St. Louis, Mo. 

(From the Department of Obstetrics, Washington University School of Medicine 

and Barnes Hospital) 

I N OUR eagerness to solve those questions of obstetrics that deal 
with the immediate practical needs of our patient, we are apt to 
forget that until some of the more fundamental problems dealing with 
the physiology and physiologic chemistiy of childbearing have been 
solved, we cannot make much progress. A good example of one of 
these still unsolved questions is the source and nature of the amniotie 
fluid, and the causes of its quantitative variability. It is surprising 
how little time has been devoted by American obstetricians to this 
and similar subjects. 

The evidence on which the present article is based consists of the 
study of thirty-two cases of liydramnion, and one case of oligo- 
hydramnion, observed in my private practice and by the Obstetrical 
Department of Washington University since 1916. In all but four of 
these thirty-three cases sections of the placenta were available for 
microscopic study. In one recent case of liydramnion a considerable 
quantity of the fluid was obtained for chemical analysis. Special 
study was made of the histologic changes in the amnion and compared 
with the findings of about one hundred normal cases. In subsequent 
studies we hope to report further on the chemical consistency of the 
amniotie fluid and histology of the amnion and chorion in cases of 
normal or excessive amount of fluid. 

Histologic studies, beginning with the work of Bondi, 1 Mandl, 2 and 
Forsell, 3 have indicated that the amnion is more than a slippery cov- 
ering for the sac in which the embryo lies. The amniotie epithelium, 
especially that covering the placental site, has been shown to be 
cylindrical, with characteristics pointing definitely to a secretory 
function. Fat globules in large numbers have been found filling the 
protoplasm of the cells and lying in pockets in the subjacent con- 
nective tissue. The unusual duplications of amniotie epithelium oc- 
casionally found were carefully described by Dr. Richard Paddock, 4 
of our Department, in a recent publication. Paddock found in some 
cases several layers of a high columnar epithelium, and in others there 
was a squamous type of pavement epithelium with keratinization re- 
sembling that found in the skin. In none of the ten placentas in 
which these changes were noted Avas there any association with liy- 
dramnion or oligohydramnion. 
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BIOCHEMISTRY OP THE AMNION 

Numerous experimental and clinical observations have demonstrated 
conclusively that the amnion is not a mere filter allowing certain sub- 
stances to permeate from the maternal circulation into the amniotic 
cavity, but that it performs a definite metabolic function. The manner 
in which this is effected, according to Bondi, is that the amnion cell 
extrudes in the foi-m of a vacuole, that material that it does not need 
for its own nutrition, and that this vacuole empties itself into the 
amniotic cavity. The fact that certain substances can pass directly 
into the amniotie cavity without entering the fetal circulation points 
definitely to a metabolic function of the amnion. Wislocki 5 has shown 
experimentally that substances like trypan blue injected into the 
amniotic cavity can pass into the mateimal circulation, and can also 
enter the fetal circulation through swallowing of fluid by the fetus, 
or by passing directly through the amnion of the cord to the fetal 
vessels. 

The direct passage of substances from the mother into the amniotic 
cavity without entering the fetal circulation is evidenced by Ottow’s® 
ease of sulphuric acid poisoning. Zuntz and Wiener 7 found similar 
conditions after the injection of sodium-indigo-sulphate. Juelich, 8 in 
a ease of acute yellow atrophy, found the placenta very icteric, the 
amniotic fluid somewhat colored, but the skin of the child free from 
icterus. Holtermann, 0 experimenting with methylene blue, found that 
this substance in human beings passed, very rapidly into the fetal 
circulation. It was not, however, eliminated by the fetal kidneys into 
the amniotic cavity. Instead of this a colorless leucobase of methyl- 
ene blue was found in the amniotic fluid, presumably as a by-product 
of the amniotic epithelium. 

Lycopodium powder, made very fine by previous treatment with 
ether, was injected into the eggs of a chick at various stages of gesta- 
tion by Vrbitch. 10 He found the granules in the stomach and bowels 
within from one to thirty hours after injection. With rabbits also, ■ 
where lycopodium was injected after laparotomy into the amniotic 
cavity and the uterus removed twenty-four hours later, the granules 
were regularly found within the stomach and intestines of the fetus. 
Vrbitch concludes that such swallowing of amniotic fluid is a regular 
process in the last half of the gestation period. 

The biochemical composition of the amniotic fluid has been given 
considerable study in recent years. In amount the normal range is 
between 500 and 2000 c.c. It is a clear fluid in the earlier months, 
but cloudy from mixture with vernix and lanugo in the later months. 
It is composed of 98.5 per cent of water and 1.5 per cent of solids. 
These solids consist of albumins, fats, ferments, uric acid and its deriv- 
atives, and various salts. Reinlein and Ileinlein” analyzed eighty-six 
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liters of amniotic fluid obtained from cows, making a special study for 
purin bases. The3 r found benzoic acid, kippuric acid, and creatinine 
in small amounts; also liistidin, inetliylguanidin, and a base isometric 
with tetanin. They conclude that the amniotic fluid contains a collec- 
tion of the end-products of metabolism. Although these substances 
differ somewhat from those found in urine, the metabolic process 
seems very similar. Flossner and Kirstein 12 examined eight liters of 
human amniotic fluid obtained from normal cases without contamina- 
tion, and found liistidin, arginin, lysin, glyeoeol-betanin, sarcolactic 
acid, and aromatic oxyacids. Of special importance are the investiga- 
tions of ferments in the amniotic fluid. These were carried on pri- 
marily by Polano 13 and his associates . 14 The presence of fat droplets 
in the amniotic epithelium and the tissues beneath it have long 
been noted. These are present in much larger amount in the free 
amnion than in that covering the placenta. Attention was di- 
rected by Polano to the presence of ferments in this portion of the 
amnion. In the amniotic covering of the umbilical cord these ferments 
are lacking. Of the proteolytic ferments he found a heterolytic, a 
peptic, a tryptic, and an autolytic ferment. Of ferments producing 
coagulation, he and his workers found chymosin and tlirombase. 

Interesting was the presence of a fat-splitting ferment, which, while 
it was found in both the placental amnion and the free amnion, was 
found in twice the quantity in the latter. This lipase, according to 
Kieffer , 15 has a definite function in the production of vernix caseosa. 
Recently, Maeda 10 found diastase in large amounts in the amniotic 
fluid and in the maternal blood, but very little diastase in the fetal 
blood. He concludes that diastase is produced primarily from the 
maternal blood. Lipase was found occasionally, and small amounts of 
pepsin, fibrin and chymosin, while trypsin was found in none of five 
cases examined. Polano considered the finding of these various fer- 
ments as conclusive evidence of the active functioning of the amniotic 
epithelium. In fact, he feels that the amnion may be regarded as a 
second line of defense between mother and child, serving to protect 
the latter from substances in the maternal circulation that may be 
toxic to so delicate an organism. 

SOURCE OF THE AMNIOTIC FLUID 

Prom the histopathology of the amnion, and these biochemical studies, 
there can be no reasonable doubt that the source of the amniotic fluid 
is the amnion itself, and that the theory held from the days of Hip- 
pocrates to the present century, that this fluid merely consists of fetal 
urine is unfounded. While it is true that in certain eases of absence 
of fluid, there is an absence of fetal kidneys, or a blocking of the 
fetal urinary passages, it is also true that normal amounts of fluid, 
and even liydramnion, have been found associated with these same 
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anomalies. That a slight admixture with fetal urine may occur 
shortly before or during labor seems probable, but this admixture is 
inconsiderable and has no functional significance. 


IIYDRAMNION (REPORT OP 32 CASES) 


While the source of the fluid seems reasonably certain, the factors in- 
fluencing its quantitative and qualitative production are practically 
unknown. Of greatest interest is the quantitative overproduction of 
this fluid, or hydramnion. We must, of course, realize that this may 
be due either to excessive production or to excessive retention of fluid. 
It would appear that normally there is an outflow as avcII as an inflow, 
and that, just as in the filling of a bathtub, the accumulation may 
result from a combination of an excessive inflow and restricted out- 


flow, as well as from either factor alone. 

The thirty-two cases of hydramnion recorded in this series occurred 
in about sixty-five hundred confinements at Barnes Hospital, from 
1916 to 1926, making an incidence of about one in two hundred. The 
average age of the thirty-two mothers was exactly thirty years, and 
pluriparity was strikingly frequent. There were only five primiparas 
and twenty-seven multiparas, with an average of five children for 
each mother. The fact that normally, according to Lelm, 17 the average 
amount of amniotie fluid in multiparas is 1200 c.c. compared with 1000 
c.c. in primiparas, would indicate that the relaxation of the abdominal 
Avails and uterus in the pluriparous Avomen tends mechanically to per- 
mit more readily the accumulation of fluid Avithin the uterine cavity. 

Pregnancy records of these mothers reveal feAv complications ex- 
cept those due to a eroAvding of the diaphragm by the accumulating 
fluid in the abdomen. In six instances labor had to be induced on 
account of the dyspnea thus occasioned. Three mothers shoAved a 
moderate amount of toxemia, and one had a definite diabetes. Of 
the tAventy -three cases in Avhich a Wassermann-Kahn test Avas made, 
only tAvo shoAved eA r idences of syphilis. One mother had been tapped 
by her family physician for a supposed ovarian cyst, Avithout apparent 
harm to her; although Avhen she subsequently Avent into labor the 
child Avas stillborn and macerated. 

Of complications of labor our series shoAved tAvo instances of pro- 
lapsed cord, tAvo transverse positions requiring version, and five cases 
of delayed labor requiring midforceps. Jn none Avas cesarean section 
indicated. 


The children varied greatly in size. In spite of eight prematures, 
the average Aveight of the children Avas 3,350 grams, and eight of 
them Aveighed over 4,000 grams. In sex they Averc equally dhidod 
between boys and girls. Abnormalities of development consisted of 
six cases of aneneephalus, and one child with syndactylism and a 
peculiar skinfiap fixing the jaAv down to the chest. This latter de- 
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fortuity doubtless interfered with any attempt to swallow, a point 
which will be later considered under the head of etiology. 

In twenty-eight of the thirty-two cases sections of the placenta 
were studied. The careful saving and recording of this material by 
Dr. Otto Schwarz and his associates has made it possible to add im- 
portant data, even though of a negative character to our knowledge 
of the placenta in liydramnion. Heretofore, such records have only 
rarely been available. 

The most striking fact in our series was the large size of the pla- 
centas. They weighed on an average of 710 grams as compared with 
500 to 550 grams for the normal placenta. In eight instances the 
placenta was unusually large weighing between 800 and 1100 grams. 
Abnormalities of length or insertion of the cord were not found. 
Of the various lesions outside of the amnion there was noted one case 
of a large angioma, one - placenta eireumvallata, two definite luetic 
placentas, two with cystic degeneration of the decidua, two with red 
infarcts, five with white infarcts, three with hematoma, one case of 
edema, and two eases with infection. Of these lesions the angioma 
could alone be held in a way responsible for the hvdramnion. 

Special attention was paid to the microscopic study of the amnion. 
These were compared with a large series associated with normal am- 
niotic fluid. In onlj r one-half of my cases, sixteen in all, was the 
amnion found in the sections ; in the remainder it has been stripped 
off in imbedding or sectioning. These sixteen cases, however, showed 
no lesions that could with any definiteness be associated with the for- 
mation of the liydramnion. Twelve were entirely normal; of the re- 
maining four, the lesions consisted of small areas of necrosis, areas 
of duplicated epithelium, and infection. Since these lesions were 
found in equal number in the group of amnious with normal amniotic 
fluid, no significance can be attached to them. 

The amount of amniotic fluid in my eases varied between 2000 and 
12,000 c.c. Of course, it is often difficult to measure the fluid ac- 
curately, but an approximation could usually be arrived at. There 
was but one ease of typical acute liydramnion with sudden onset and 
extreme accumulation of fluid. Bight cases showed a moderate 
amount of fluid (2000-3000 c.c.), eighteen showed a large amount 
(3000-5000 c.c.), and six cases showed an extreme amount (over 5000 
c.c.). In only one recent instance could a sufficient amount of am- 
niotic fluid be obtained for chemical analysis. The history and find- 
ings were as follows: 

Mrs. A. D. M. (private patient of Dr. MeHalley), thirty-one years of age, five 
para, had had one tube and ovary removed two years previous to her present gesta- 
tion. On account of persistent nausea and vomiting she entered Barnes Hospital 
in the eighth month of Jier pregnancy. Glucose was administered intravenously, 
but four days later she went into labor spontaneously. Pour thousand cubic eenti- 
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meters of amniotic fluid were present. An easy labor resulted in the expulsion 
of an anencephalic female monster weighing 1,750 grams. Seventeen hundred cubic 
centimeters of amniotic fluid were obtained uncontaminated for chemical analysis, 
and a small amount of fetal blood was also secured from the umbilical cord. An 
attempt to secure enough meningeal fluid foT analysis was unsuccessful. The 
analysis of the amniotic fluid and fetal blood, made by Dr. Victor Gould, is shown 
in the accompanying table. 


Table I 



IIYDHAMNION 

FLUID 


FETAL BLOOD 


N. P. N. 

14 mg. per 100 c.c. 

33 

mg. 

per 
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c.c. 

Uric acid 

10 mg. “ 

( C 

( i 

3.2 

mg. 
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1 t 

Chlorides 
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510 

mg. 
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Cholesterol 
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10 mg. ‘ ‘ 
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C ( 





Sp. grav. 

1.0003 








Ash 

0.783% ■ 








Total nitrogen 

0.109 gr. 

per 

100 c.e. 






Total protein 

0.53 gr. 

i i 

( e ( ( 






Total solids 

1.505% 









Tliese findings, as in the case of other investigators showed no mate- 
rial chemical difference between the fluid in hydramnion and in nor- 
mal cases. 

Attempting to analyze the etiology in our series of thirty -two cases, 
we were unable to find any clue at all in eight of them, 25 per cent. 
In the remaining twenty-four the following factors were tentatively 
held responsible: 


6 Anenceplialus 1 

3 Twin pregnancies (two 2 

uniovular) 1 

6 Large placentas 2 

3 Unusually large children 


Diabetes 

Syphilis 

Angioma of the placenta 
Hypertension 


GENERAL CONSIDERATIONS 

While the type of hydramnion under consideration is that occur- 
ring toward the conclusion of pregnancy, it should be remembered 
that we may also meet with hydramnion in the early weeks of gesta- 
tion. In a study of the cause of hematom-mole in 1902, I brought evi- 
dence confirming the hydramnion theory of Davidson. 18 These re- 
tained ovisacs showed a marked disproportion between the minute 
embryo and the large amniotic cavity, and in my view the accumula- 
tion of amniotic fluid or hydramnion, was a definite factor in the 
production of these peculiar blood moles. 

A division into acute and chronic hydramnion has generally been 
made, but Marshall 10 calls attention to a third group that is not in- 
frequent, — a chronic hydramnion with acute exacerbation. The 
typical case with tremendous accumulation of fluid in a short period 
of time is usually associated with uniovular twins. Experimental pro- 
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duction of hydramnion lias been reported by Bruno Wolff. 20 He re- 
moved both kidneys from pregnant rabbits and found within two days 
thereafter a marked increase of amniotic fluid. This hydramnion was 
especially noticeable if the rabbits were near term: From chemical 
analysis of the fluid he concludes that the amniotic fluid in these eases 
is due to a compensatory secretion of urine by the fetus. Wolff does 
not believe that his experiments will explain all forms of hydramnion, 
but that where urine-forming substances are withheld in the blood, 
the fetal organs take on an added function to eliminate them. 

Less convincing are the experimental efforts to produce absorption 
of a mn iotic fluid. Commandeur and Baussillon 21 injected intraven- 
ously 50 c.c. of a 3 per cent sodium chloride solution. After eight 
injections in a patient with hydramnion,. over a period of three weeks, 
they noted a diminished circumference of the abdomen from 97 to 
94 cm. Such slight changes may, of course, be due to other factors. 

A clinical diagnostic point of some value in hydramnion has been 
noted by Pisclizek and Schmidt, 22 who made studies of the capillary 
circulation in pregnant women. Since the capillaries of the nailbed 
are similar to those of the inner organs, they were not surprised to 
find in three cases of hydramnion a marked capillary dilatation. 

Habitual hydramnion has been noted in a remarkable case by 
Luettger. 23 Syphilis was not a factor in this case. After three normal 
children there were eight pregnancies as follows : fourth, hydramnion, 
with child dying in one hour; fifth, dead, macerated child; sixth, nor- 
mal living child ; seventh, normal, but child died in four hours ; eighth, 
slight hydramnion, stillborn at eight months; ninth, hydramnion, 
macerated child; tenth, hydramnion, macerated child; eleventh, bry- 
dramnion, macerated child. The placentas of the last two pregnancies 
were very large, weighing respectively, 970 and 1040 grams. No de- 
formity of the child, nor heart or kidney lesion of the mother were 
noted. Floris 25 has also recorded two instances of repeated hydram- 
nion in the same mother. 

Of clinical importance is the fact that a considerable number of 
women with extreme hydramnion have been operated on or punctured 
in the belief that an ovarian cyst was present. This also occurred in 
one of our cases. Fortunately, it does not often produce bad results, 
although most women go into labor after such a puncture. Henkel, 24 
who recommended abdominal puncture of the uterus to evacuate a 
large portion of the fluid, has found little support among obstetricians. 
The danger of bleeding from trauma of the placental site is consider- 
able, and the benefits, as recorded by those who have tried this pro- 
cedure, are very slight and transient. 

Such radical measures are particularly to be deprecated when we 
consider the perilous future of these hydramnion children. Floris, 25 
who reported 236 cases of hydramnion (many of them only slight), 
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found that while only 25 per cent of the children died at or before 
birth, 8 per cent died subsequently, but no mental or physical defects 
were found in these children later on. Of Poeek J s 2C 136 hydramnion 
children at the Koenigsberg Clinic, fifty-six, or 40.4 per cent were 
found living and normal. He considers that the frequency of pre- 
maturity, faulty presentation and fetal monstrosities account for the 
immediate death rate, but that the ultimate prognosis of those that 
survive is good. Krahula 22 is very pessimistic about hydramnion chil- 
dren. Out of 72 cases he found 37.5 per cent with congenital deformi- 
ties, and a primary mortality of 54 per cent. Of the remainder he found 
only 3 per cent living and normal after a period of time. 

In my own series of thirty-two eases the incidence of deformities 
was 22 per cent, and the mortality, including two that died shortly 
postpartum, was 44 per cent. 

ETIOLOGY OF IIYDRAMNION 

Ilinselmann,- 8 in Halban-Seitz’s Biologic v. Pathologic cles Weibcs, 
gives a splendid summary of the various factors that may enter into 
the formation of hydramnion. Of first importance are deformities of 
the fetus. It would seem fairly certain that deformities of the fetus 
can be grouped into: (1) those that have no influence on the amount 
of amniotic fluid; (2) those that are associated with hydramnion or 
increased fluid, and (3) those that are associated with oligohydramnios 
or scanty fluid. Especially interesting is the incidence of anenceph- 
alus and those defects that interfere with swallowing, or that block 
the passage of fluid into the intestines, among the cases of hydramnion. 
Almost equally frequent is the appearance of oligohydramnios in 
children with defects of the urinary organs. Other forms, such as 
hydrocephalus, according to Lau, 23 are usually associated with normal 
amounts of amniotic fluid. 

While there are exceptions in each group, the number of cases re- 
ported from various sources is so large that we must concede a definite 
relationship between the quantity of fluid and the type of deformity. 
This is particularly striking in the case of anenceplialus, in whom it is 
reasonable to suppose that there is both an increased transudation of 
fluid from the meninges into the amniotic cavity, and an absence of 
swallowing of fluid by the fetus. Ample evidence has already been 
presented showing that such swallowing occurs normally in the latter 
half of pregnancy. The best evidence of this is the regular presence 
of lanugo hairs in the meconium of newborn infants. In controls that 
I recently made I found approximately from six to eight hairs in each 
cover-glass of meconium. In two of the aneneephalic children in my 
series, however, where such an examination was made, not a single 
lanugo hair could be discovered, indicating that no swallowing had 
taken place. The absence of swallowing of amniotic fluid as a factoi 
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iii hydramnion is further emphasized by such cases of those of Theron 30 
(stenosis of the esophagus) ; Bueclieler 31 (struma blocking esophagus) ; 
Cramer 32 (micrognathia compressing traeliea and esophagus) ; 
Yoron, 33 Hempel 34 and others (aplasia of duodenum) ; Kleinman, 35 
Lotz 30 and Schmidt 37 (five cases of stricture of esophagus). My own 
case of a fibrous band connecting jaw and chest should also be in- 
cluded in this group, although the findings could not be confirmed by 
autopsy. On the other hand, it is also true that 'occasionally normal 
amounts of amniotic fluid are found with stenosis of the small intes- 
tines, but Schmidt believes that in such cases enough fluid is absorbed 
by the stomach to permit an outflow by the fetal circulation. 

Next in importance as an etiologie factor is twin pregnancy. 
Clauditz 38 found in forty-five cases of hydramnion, eleven instances of 
twin pregnancy, seven of which were uniovular. In 1876, Scliatz 30 
pointed out the tendency to polyliydramnion in one twin and oligo- 
liydramuion in the other. Randall 40 reports a case of uniovular trip- 
lets and hydramnion. In all reports of hydramnion from 10 to 20 per 
cent are associated with uniovular twins. In Benthin’s 41 case the 
heart of the twin with excessive fluid was decidedly larger than the 
heart of the other; while the kidneys were of the same size in both. 
Apparently the hydramnion in these cases is due to circulatory con- 
ditions in the placenta not as yet clearly understood. In Gold- 
schmidt's 42 case of acute hydramnion and uniovular twins he found 
areas of necrosis in the amnion epithelium which he held responsible 
for the condition. I doubt this interpretation since in one of the 
cases of uniovular twins in my series in which the amnion was pre- 
served, no such necrosis was to be seen, the amnion being normal in 
all respects. 

Forsell in his microscopic studies of the amnion in cases of hy- 
dramnion, lays special stress on the absence of a vesicular secretion 
in the amniotic epithelium in these cases. He argues that these vesicles 
are an indication of the outflow of fluid from the amniotic cavity to 
the mother via the amnion. When these cells were absent, this outflow 
could not occur and hydramnion developed. This speculation has not 
been supported by the observations of others and it is certain that 
in my sixteen hydramnion eases compared with a large number of 
normals, no such morphologic differences in the epithelium could be 
observed. 

Unusual size of the children and placentas has been noted by many 
observers especially as a factor in the hydramnion of moderate degree. 
Fellner 43 found in a large series a direct proportion between the length 
of the child and the amount of amniotic fluid. This was a striking 
factor in my series. It is fair to assume that with unusually large 
placentas in lax-walled, multiparous women, the accumulation of a 
large amount of fluid might readily ensue. 
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Toxemic conditions of the mother form another group. In the 
presence of edema, liydramnion is not rare. Poeek found it a factor 
in 10 out of 136 cases. Syphilis may also be, to some degree, re- 
sponsible for liydramnion, largely because it produces stasis in the 
placental circulation. In my own series, however, the incidence of 
syphilis was not more than we would naturally expect, nor have I 
found elsewhere definite proof of its etiologic relationship to 
liydramnion. The tendency to liydramnion in diabetes is much more 
definite. In the patient in my series unfortunately no examinations 
were made for sugar in the amniotie fluid or fetal urine. She had 4 
per cent sugar three weeks antepartum and the amount of amniotie 
fluid collected was 2700 c.c. Offergeld 44 found dextrose in the fetal 
bladder urine at birth and attributes the liydramnion in part to fetal 
polyuria. Hinselmann 28 believes that the increased fluid in these 
cases is the physical result of the passage of sugar into the amniotie 
cavit}- corresponding to the tendency to edema in diabetes. He thinks 
that in the earlj 7 stages suitable dietetic treatment may limit the de- 
velopment of liydramnion. 

Finally, we must point out the association between liydramnion and 
circulatory conditions in the fetus and placenta. Alfandry 45 reports 
a case of malformation of the fetal heart, with anasarca and placental 
edema. More frequent is the association of angioma of the placenta 
with hydraninion. Hinselmann 28 gives a list of fifteen cases of an- 
gioma of the placenta associated with excess of amniotie fluid. He 
believes it due to the greater amount of the secretory surfaces in these 
cases. In the one case of angioma in my series of cases, an additional 
factor in the liydramnion may have been a deformity interfering with 
the swallowing of amniotie fluid. 

OLIGOHYDRAMNION 

Much rarer, but of equal interest, is the study of those cases with 
a deficiency or almost complete absence of fluid. The diagnosis will 
not be easy or certain unless the patient has been closely observed 
throughout her labor, but in the more extreme cases of oligohydram- 
nion the clay-like consistency of the amniotie fluid, and the character- 
istic pressure deformities of the child leave no doubt as to the cor- 
rectness of the diagnosis. A very striking instance of this condition 
came under my observation in 1920. The history was as follows: 

Mrs. L. L., thirty-two years of age, married four years, was six weeks pregnant 
at the time of her first consultation, Dec. 3, 1920. She had had some slight irregular 
bleeding with cramps for two weeks previously, but under rest and codeine a mis- 
carriage was averted. Confinement was due July 13, according to licr menstrua 
history. During July the breech was down but not engaged in the pelvis. 

The uterus was strikingly small and an attempt to correct the breech presen n 
tion was found impossible. There seemed to be little, if any, fluid in the uteru- . 
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Feial movements were felt only faintly. On August 7, twenty -four days after the 
expected date of confinement, labor was finally induced with repeated small doses 
of pituitrin. The breech entered the pelvis and complete dilatation was effected 
in sixteen hours. There was no bag of forewaters, and when the membranes were 
ruptured barely an ounce of fluid escaped. The fetal heart was good until the 
beginning of the second stage, but the child, a boy weighing 2800 grams, died 
during delivery which was not especially complicated. The child showed marked 
evidence of compression. Both ears were flattened out against the head, resembling 
the ears of an elephant. There was a pronounced curvature of the spine, and the 
lower extremities were curved in accordance with the shape of the uterus, with the 
feet markedly clubbed. In addition to this a moderate degree of hypospadias was 
present. Autopsy was not permitted, so that the question of internal anomalies of 
the urinary tract could not be determined. I have since confined this mother of 
two other children with normal amniotic fluid, and both children are living and well. 

The placenta in this case was very small, measuring only 13 by 10 by 4 cm. 
The cord was 44 cm. long and attached 1 cm. from the margin. The maternal sur- 
face was unusually pale; one portion showed a hematoma 1 by 0.5 cm. in area. 
Numerous small infarcts were found on microscopic section. Of special interest 
were the changes in the amnion. This showed the epithelial layer broken into bits, 
with a few cells crowded together between flattened amorphous masses, that were 
probably remnants of necrotic epithelium. Over a considerable area, not over one- 
third of the amnion, cells were found intact. Whether this change in the amnion 
was primary and responsible for the absence of fluid, or whether it was secondary 
and due to pressure and scratching of the amniotic surface by the fetus, is diflicult 
to say. 

Voi'laender 4 ' 1 found necrosis of the amnion in all three of his cases. 
Where any epithelium was found, it showed degenerative changes 
(vacuolization). He suggests that the permeability of the a mn ion 
after epithelial necrosis leads to a flow of fluid from the amniotic 
cavity to the maternal circulation. 

In recent years attention has been called, especially by Neumann, 47 
to the incidence of urinary deformities of the fetus with oligohydram- 
nion. In forty-nine cases, it occurred nine times. Meyer-Ruegg 48 re- 
ports a case in which scantiness of fluid occurred in three successive 
pregnancies.’ Iliirzeler 40 (3 eases) and Bertkau 51 found absence of 
kidneys in the fetus. 

The occurrence of scanty amniotic fluid in cases of cholera has been 
noted and must be explained on the basis of an absorption of fluid by 
the mother from the amniotic cavity. According to Ahlfeld, 50 the 
absorption of amniotic fluid occurs normally in retained abortions, in 
twin pregnancy when one fetus has been compressed and ceased to 
develop, and in ectopic pregnancy that has gone to full term. Ahlfeld 
says we must assume either a primary absence of secretion of fluid or 
an absorption of fluid later in pregnancy. The absence of any amniotic 
bands or adhesions points, in his opinion, to the latter assumption. 
Further studies of the placenta and amnion in these cases will, in his 
opinion, help to solve this riddle. 
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The clinical characteristics of oligohydramnion may be summarized 
as: 

1. Proportionately small size of pregnant uterus. 

2. Greater frequency among primiparas. 

3. Tendency to breech presentation, in which position the fetus 
adapts itself more closely to the shape of the partly filled uterus. 

4. Prolonged pregnancy (from 20 to 30 days overdue). 

5. Long, slow labor, with frequent necessity for manual or instru- 
mental interference. 

6. High fetal mortality during and after labor. 

SUMMARY 

1. Recent studies, especially biochemical analysis of membranes and 
amniotic fluid, point definitely to a metabolic function of the amnion. 

2. While the source of the amniotic fluid is with reasonable certainty 
to be interpreted as the amnion epithelium, the causes of its quanti- 
tative variation in the form of hvdramnion and oligohydramnion are 
still unknown. 

3. Certain types of deformity in the fetus are associated with liy- 
dramnion, and other types with the absence of fluid. Malformations 
are very common in both groups. 

4. No histologic changes in the amnion or chemical changes in the 
amniotic fluid in the cases of hydramnion have been found to explain 
its occurrence. 

5. Necrosis of the amnion in cases of oligohydramnios is rather con- 
stant and may be an etiologic factor. 

6. Unusually large placentas are found as a rule in hydramnion. 
Possibly the increased surface for secretion explains the increased 
fluid in these eases. 

7. There is definite evidence of the physiologic swallowing of am- 
niotic fluid by the fetus and the absorption of this fluid by the fetal 
intestines resulting in its return to the maternal circulation. When 
this outlet to absorption of amniotic fluid is blocked by some hindrance 
to deglutition or a stricture of the upper digestive tube, hydramnion 
results with striking frequency. 

8. Twin pregnancy, more often uniovular twins, are often iound, as 
a factor, especially in the acute forms of hydramnion. 

9. Clinically, the prognosis for the child is bad in both groups; f°' 
the mother it usually means a complicated, but ordinarily not a 
dangerous labor. There is some tendency to repetition of the con- 
dition in the same person. 
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10. The predominance of primiparas in eases of oligohydramnion 
and of pluriparas in eases of polyliydramnion indicates that the phys- 
ical resistance to expansion of the uterus by the abdominal muscles is 
of importance in the amount of fluid accumulation. 
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TOXIC GOITER IN ITS RELATION TO THE GYNECOLOGIC 

PATIENT 

By Richard R. Smith, M.D., F.A.C.S., Grand Rapids, Mich. 

G OITER is frequently found in Michigan and its management must 
necessarily receive much attention from our surgeons. Especially 
is toxic goiter in its several clinical forms the subject of consideration, 
and as in other intricate fields, it is necessary that we spend much time 
and study on this particular phase of the subject in order to maintain 
a high standard of results and a low mortality. What we are pleased to 
call toxic goiter, however, is by no means confined to our section of the 
United States. Although perhaps less frequent, it is nevertheless a prob- 
lem everywhere. In its less apparent and milder manifestations it is, I 
believe, frequently overlooked by those whose contact with the disease is 
small. A fairly large expeinence with it during the past twenty years, 
running parallel with a gynecologic practice has led me, therefore, to 
present this paper. 

I shall consider the matter under several headings. What relation has 
toxic goiter to the functions of the pelvic organs and how far is toxic 
goiter caused or modified by gynecologic conditions ? In the examination 
of the gynecologic patient, what symptoms or conditions should lead us 
to determine the presence or absence of the disease? With what other 
conditions is it apt to be confused and how may we distinguish them? 
When the presence of toxic goiter has been established, how may it affect 
our treatment of gynecologic conditions? What treatment of such a 
goiter should be advised by the gynecologist ? 

For the purpose of this paper I have included under the term "toxic 
goiter” all pathologic conditions of the thyroid gland which give rise to, 
or are definitely associated with certain familiar symptoms. I have made 
no particular attempt to consider separately its several clinical forms. 
As is already well known to you they are : a high metabolic rate, loss of 
weight, certain heart conditions associated with a rapid pulse, tremor, 
an enlargement of the thyroid gland, nervousness, cxophthalmus, and 
pertain vasomotor disturbances. They vary in constancy and appear m 
varying degrees. One or several may be absent. Each may well receive 
a considerable study to determine its significance in diagnosis, prognosis, 
and treatment. There are many cases in which the disease is so well 
covered, or mild, or its manifestations caused by other conditions, that 
without much study one may easily be led into error. There are some 
that in spite of it leave one in doubt. 

I am not considering here pregnancy and its relation to toxic goitei, 
nor am I concerned with the ovary in its relation to the thyroid or ofiioi 
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endocrine glands. I am speaking only of toxic goiter. As far as the 
pelvic functions are concerned, we find no very close relationship. 
Women with toxic goiters occasionally have short periods of amenorrhea, 
otherwise their pelvic organs seem to behave about as usual. My observa- 
tion would indicate that none of the various pathologic conditions found 
in the pelvis is influenced to any extent by toxic goiter, nor do such vari- 
ous pathologic conditions cause or influence toxic goiter. There seems to 
be no question but what certain infections have a part in the causation, 
but I have never found those of the pelvis acting in this capacity. We 
have made no extended investigation as to sex relations, but such patients 
do not complain to us in regard to these matters and we have hesitated 
to inquire . It is to be noted that but few of them become pregnant dur- 
ing the period of invalidism. In our experience also, toxic goiters do 
not occur oftener during the menopause than at other periods of adult 
life. It is rare in childhood, becomes frequent at about the age of twenty 
and continues to manifest itself up to an advanced age. 

In the examination of his patient what symptoms or conditions should 
call the attention of the gynecologist to the possibility that she may be 
suffering from toxic goiter? First, a perceptible enlargement of the 
thyroid gland. Routinely, I think, every such patient should be exam- 
ined for toxicity. If the patient has an adenomatous gland special atten- 
tion should be directed to the heart for any evidence of myocardial 
degeneration. So commonly does such degeneration follow a gland of 
this type that surgeons are now commonly advising their removal in any 
woman over twenty-five years of age. An absence of apparent enlarge- 
ment means little or nothing; toxic goiter frequently occurs without it. 
Again, every woman of whatever age who presents signs of myocardial 
weakness — fibrillation, dilatation, or both — is frequently suffering 
from toxic goiter. A loss of weight of say more than ten pounds, not 
otherwise easily accounted for, is another reason for suspecting this 
disease. There are few conditions that cause the great losses of weight 
that we meet with here (forty to sixty pounds is not extraordinary 
and twenty to thirty pounds is a common thing) though a slight or no 
loss is not a rarity. Nearly all toxic goiter patients have a good appe- 
tite and eat well, but lose weight in spite of it. 

The rapid pulse which is so apt to be the first symptom to arouse our 
suspicious demands some little comment. In toxic goiter patients we 
should distinguish between the pulse rate under rest and under stimula- 
tion. A marked characteristic of the disease is that the pulse rate in- 
creases when the patient is stimulated. A slight degree of excitement, 
such as that produced by examination or the taking of the metabolism 
test, or the greater excitement, say of an approaching operation, in- 
creases the rate often to an extraordinary degree. It is a fair measure 
of the degree of increased excitability exhibited in this disease. Exercise 
and surgical operations also cause an increased rate. The pulse rate is 
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less important than the condition of the heart and is not a true measure 
of the seriousness of the ease. As characteristic as the increased rate is 
the pounding, tumultuous action of the heart. It is very seldom met -with 
in other conditions and only simulated by some of the heart lesions. In 
mild cases it may not be outspoken and in patients with rigid thoracic 
walls or emphysema it may be covered. As a symptom, however, it is 
one of the most constant and reliable signs that we have. A rapid heart 
is occasionally absent; one should not be deceived thereby. When, not 
suspecting any goiter toxicity, we perform a gynecologic or other opera- 
tion, and obtain a pulse rate strikingly increased over what was expected, 
during operation or afterwards, we should suspect toxic goiter and 
search for other evidences of it. An increased systolic blood pressure 
with a low diostolic is characteristic of the disease. When combined with 
a rapid pulse it has distinct diagnostic value. Estimates of the systolic, 
diastolic, and pulse pressures are of even greater value as a guide in the 
conduction of the ease. 

Tremor in varying degrees is, as a rule, present. Its intensity is apt 
to vary with the degree of excitement. Usually the tremor is a fine one, 
but not always, especially in some of the more pronounced cases. It is 
most easily detected in the hands, though it usually extends over the 
body. It is a symptom which occasionally gives the clue to the diagnosis. 

Vasomotor disturbances are flushing of the skin, especially of the head 
and neck, sweating, and a sense of unusual warmth. This sense of 
unusual warmth reminds one of that experienced during the menopause. 
As a rule, however, it is more uniform and less likely to come in waves. 
One of the most constant symptoms of toxic goiter is moist, warm hands. 
A mild thirst may be found, on questioning, to be present when vaso- 
motor symptoms are prominent. They are very apt to be absent in the 
milder or atypical cases. 

The nervousness which distinctly belongs to toxic goiter and is a pari 
of the disease is of one type — a more or less constant feeling of tension 
and a desire to keep going. It reflects the increased excitability which 
is such an extremely important factor. It varies in intensity from that 
of the normal individual to great restlessness, mental excitement, and 
occasionally mania. The emotions are easily disturbed; •women are occa- 
sionally depressed, but in the early stages, at least, these patients seldom 
remain so. Increased excitability may be the symptom to arrest the 
attention of the examiner. Increased fatigability and weakness are 
almost constant symptoms and cause much distress. In fact, they often 
bring the patient to the physician. 

How may one differentiate toxic goiter from other conditions simulat- 
ing it? Tuberculosis, so often associated with loss of weight and a rapid 
pulse should give us no trouble. A basal metabolism test settles the ques- 
tion in doubtful cases. The same may be said of pelvic infections of 
long standing. The so-called neurocireulatory asthenia may give rise to 
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some difficulty. There is increased- fatigability and weakness. The emo- 
tions are easily disturbed. The anxiety and depression are not always 
entirely dissimilar. The pulse is rapid and the apex beat forcible ; the 
tachycardia disappears during sleep which is not the rule with toxic 
goiter. The loss of weight is not excessive. The hands are more or less 
cold and clammy (an important diagnostic difference), and the meta- 
bolic rate is not disturbed. With care the two conditions should rarely 
give us any trouble. 

Far greater difficulties are presented .by the nervous patient whose 
heart action is easily disturbed, and who is emotional, has tremor under 
excitement, and is easily fatigued. Under rest the rate usually returns 
to 90 or less and distinctly neurotic symptoms are usually in evidence. 
A metabolism test is our chief dependence and with increased experience 
we are less apt to lie in doubt, but our most difficult problems come in 
this class. 

We not infrequently see patients who are distinctly neurotic and yet 
have mild or even a greater degree of goiter toxicity. We may often 
distinguish the manifestations of the one from the other. Patients that 
impress us as being overstimulated and who have one or more suggestive 
manifestations of toxic goiter but a metabolism test within the normal, 
we are apt to classify as '‘potential goiter.” We have observed a few 
that later displayed distinct goiter toxicity. Byes that are slightly star- 
ing should be included among the symptoms that suggest the disease. 

The basal metabolism test is the best single aid that we have, and we 
use it in every doubtful case. In a general way an elevation of less than 
twenty is doubtful, and unless other symptoms are well pronounced we 
do not operate. With patients, however, who have adenomatous glands 
we are apt to advise operation if they present any signs whatsoever of 
toxicity. A bruit over the thyroid is pathognomonic of toxicity, but in 
my experience is not present in the great majority of cases. The same 
may be said of exophthalmus. 

Wien the presence of goiter toxicity has been established, how may 
it affect our treatment of gynecologic conditions? It goes without saying 
that no gynecologic operation is going to affect toxic goiter favorably 
nor is the removal of tonsils or other foci of infection of any particular 
value. We have found them utterly undependable. 

Unless the gynecologic condition is urgent, we should defer operation 
until the toxic goiter has been corrected and the patient returned to a 
nontoxic state or, at least, almost so. Plastic operations are the best 
examples of this. If the gynecologic operation is urgent, the mildest 
procedure possible to remove the crisis temporarily should be resorted to. 
A major pelvic operation in the presence of toxic goiter of even mild 
severity is made far more critical than it otherwise would be. If the 
gynecologic operation is very necessary, but can be deferred for a week 
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or more, the use of Lugol’s solution (m. x, t. i. d.) with bed-rest may help 
to make the operation less critical. 

How may we advise patients with toxic goiter ? In the past prolonged 
bed-rest and sedatives was the most frequent method of treating such 
patients. At present it should be reserved for only the' mildest and the 
doubtful eases. For all of the outspoken, the severe cases, and almost 
all of even the mildest, operation is by all means preferable. It is the 
most powerful means we have of controlling the disease and of placing 
the patient at once on the road to recovery. "With greater experience in 
estimating the surgical limitations of a patient, with better technic, and 
the use of Lugol’s solution, with bed- rest in the hospital, preliminary to 
operation it has become a comparatively safe procedure. A preliminary 
ligation is sometimes best even today, and the removal of the gland in 
two sittings may sometimes be done for the sake of safety. In the great 
majority of instances, however, a double lobectomy, leaving but little of 
the gland, may be performed. The mortality all told in operated cases 
compares favorably with that of our gynecologic cases and is very low. 
Patients with extreme restlessness and excitement and who do not im- 
prove under bed-rest and Lugol’s solution and those who are maniacal 
are best not operated upon, but the percentage of such is small. 

The use of Lugol’s solution as a treatment for toxic goiter is not to be 
recommended. The improvement is of short duration and it removes one 
of the surgeon’s chief reliances at the time of operation. It should be 
reserved for use before operation and perhaps afterwards. The use of 
the x-ray and radium is not advisable. The improvement, if it occurs at 
all, is slow, often only temporary, and the results are less certain than 
operation. 

I do not wish to convey the impression that operation is ideal. Almost 
without exception patients do improve after operation. They regain 
their weight and their other symptoms improve. Most of them are com- 
pletely restored to health within a few months or a year. Some of them, 
however, show signs of toxicity for a very long time and a few must 
necessarily be reoperated. Recurrences after years are unusual, but they 
do occur. One of the most remarkable results of operation is the restora- 
tion of badly damaged hearts, but a few seem to suffer a certain amount 
of permanent injury. 

Grand Rapids Clinic. 



THE TREATMENT OF PLACENTA PREVIA BY PROPHYLACTIC 
BLOOD TRANSFUSION AND CESAREAN SECTION 

By Arthur II. Bill, M.D., Cleveland, Ohio 

A S ONE glances over the recent literature of placenta previa, lie 
• must be impressed with the fact that while the most disastrous 
methods of treatment have been largely eliminated from practice, 
there has otherwise been very little change in the general attitude of 
the medical profession toward these eases. To be sure the practical 
elimination of the accouchement force lias reduced the present day mor- 
tality considerably, but with the exception of the cases treated by this 
method the average maternal mortality of twenty years ago was as 
low as it is today, namely, 10 per cent or more in all cases and about 
25 per cent in cases of central placenta previa alone. Placenta previa 
continues to be one of the most serious problems of obstetrics. 

, Death -from placenta previa is usually due to postpartum hemor- 
-A-liage. Seldom does death result in a case undelivered and in which 
no intrauterine manipulation has been performed. 

There are two- underlying factors in the etiology of postpartum 
hemorrhage in cases of placenta previa: (1) the condition of the 
patient at the time of delivery, and (2) the method of delivery. 

The problem of the treatment of placenta previa is about as clear 
cut as any problem in obstetrics. It is solely one of hemorrhage and the 
treatment resolves itself into, (1) the replacing of lost blood to the 
patient, and (2) delivering the patient in such a manner as will cause 
the least loss of blood during delivery and the least danger of post- 
partum hemorrhage. 

In practically all discussions of the treatment of placenta previa, 
attention is given solely to the relative merits of the numerous opera- 
tive procedures which have from time to time become popular, the 
accouchement force, Braxton-Hieks version, bag, placental forceps, 
vaginal hysterotomy and abdominal cesarean section. Too little con- 
sideration is given to the fact that the amount of blood which has 
been lost by the patient previous to delivery is quite as important as 
the method of delivery and has a very definite bearing on the ability 
of the patient to withstand the delivery and on the problem ^gf post- 
partum hemorrhage which is in most cases the cause of death. 

In this connection let me emphasize the fact that in cases of post- 
partum hemorrhage, a definite vicious circle may be establiskecf inas- 
much as the loss of blood may be sufficient to cause atorry of the 
uterus, while the atony causes further hemorrhage. The atony of the 
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uterus may even Jm sueli that uterine packing will have little effect 
in controlling bleeding. Such a uterus will not respond to drug 
stimulation ; in fact, the only hope of breaking the vicious circle thus 
established lies in bloocl transfusion. The effect of blood transfusion 
in producing uterine contraction is very remarkable. However, when 
the patient is in such a state of shock that the uterine muscle has 
entirely lost its contractile power, the question of restoring this func- 
tion is sometimes problematical. No one wishes to be confronted with 
such a problem. The longer we practice the more surely must we he 
convinced that the only dependable treatment of postpartum hemor- 
rhage is that of prevention. 

There is no doubt whether that in the past there has been too great 
haste in delivering patients with placenta previa. Physicians have 
been so impressed with the idea that in the presence of antepartum 
hemorrhage the uterus must be emptied that they too often resort to 
a method of delivery when the patient has no chance whatever of 
surviving it. No attempt is made to determine whether or not an ad- 
ditional loss of several hundred cubic centimeters of blood, which 
must surely take place in any method of emptying the uterus, will he 
sufficient to send the patient into shock, or if you wish, establish the 
vicious circle previously mentioned. There must be greater delibera- 
tion to meet the requirements of the case in hand. 

We would urge the more general use of the prophylactic blood 
transfusion, that is, transfusion given previous to the delivery so 
that the danger of postpartum hemorrhage from atony of the uterus 
may be avoided. Our experience has shown conclusively that if suffi- 
cient blood is given by transfusion before the delivery the type of 
postpartum hemorrhage just described will seldom occur. 

Inasmuch as the patient may continue to lose blood it is of course 
important that there shall be no prolonged interval of time between the 
blood transfusion and the delivery. The ideal manner of carrying out 
this procedure is to have two teams in action, one for the transfusion 
and one for the delivery. While in most cases the two procedures are 
performed almost simultaneously it is our rule not to commence the 
delivery until the greater part of the blood has been given and in the 
most serious cases we take time to estimate the patient’s condition 
after the first transfusion and thus determine whether or not she will 
require a second transfusion before the delivery. Estimation of the 
patient’s ability to withstand the delivery is based upon the history 
and observation of loss of blood, the general appearance and ap- 
parent condition of the patient, and above all the blood pressure and 
the red blood count. No patient is delivered who has a red count 
below three million and a blood pressure below 90 to 100 systolic and 
60 diastolic, until blood transfusion has been given. 
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Blood transfusion in obstetric practice is largely an emergency pro- 
cedure. Haste is usually required and therefore such accuracy as will 
insure against the slightest delay which may arise from errors in 
technic. We, therefore, consider this procedure, to be one highly 
specialized and worthy of the services of one member of the staff 
who has devoted much time to the perfection of details, not only of 
the technic of the transfusion itself but of blood reactions. Thus at 
the Cleveland Maternity Hospital, blood transfusion is under the 
direction of Dr. W. R. Barney, whose painstaking study of the possi- 
bilities and also the dangers of transfusion, and whose perfection of 
the technic have been of inestimable value in the development and 
success of our present policy. 

In the delivery of cases of placenta previa there is a very noticeable 
tendenc}' to adhere to the so-called conseiwative methods. By the 
conservative method is invariably meant delivery through the pelvis 
with the aid of the bag. This method of delivery with its slow dila- 
tation is undoubtedly more conservative than the accouchement force, 
but has it stood the test? Is it really conservative? It certainly has 
not been the means of reducing the mortality to a degree which is at 
all gratifying. To be sure, in many cases in which the bag has been 
used the mortality was due to the fact that blood transfusion was not 
performed. However, it may be said that in some cases the fatality 
could be attributed directly to the method of delivery. Deep tears 
in the cervix may be, but unfortunately are not always, avoided by 
this method, but whether the cervix be torn or not, the placental site 
of the uterus is stretched and traumatized to some extent. 

If^tke placenta is situated in the lower segment and over the os, 
there is enough muscular tone in that segment to control bleeding if 
the os remains closed and there is no trauma of the placental site. 
Evidence of this is seen in the clinical fact that after cesarean section 
for placenta previa there is no additional danger of postpartum hemor- 
rhage when the uterus contracts well. However, in many cases in 
which the os has been dilated and the area of placental attachment 
has been stretched or torn, the insufficiently contractile lower segment 
of the uterus is unable to cope with the additional hazard and there 
is postpartum bleeding even though the fundus seems to be firm and 
in some cases even though there is no apparent tear in the cervix. 
(-The condition seems somewhat similar to that which has been de- 
scribed as a paralysis of the placental site.) There is the greatest 
degree of postpartum safety in those cases in which the lower uterine 
segment has been left undistended and there has been practical ly no 
dilatation of the os. 

Some years ago my attention was called to this fact by a case which 
is not in the list of cases reported with this paper. I shall mention it 
briefly. 
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Marginal placenta previa. Yoorliees bag inserted, controlled bleeding perfectly 
and dilated the cervix. Petal head followed the bag into the cervix and also con- 
trolled bleeding until it had passed through the cervix. Low medium forceps 
delivery. Cervix inspected and no tear observed. Postpartum hemorrhage. Uterus 
and vagina packed with gauze. Subcutaneously packing did not control hemorrhage. 
Saline given also intravenous saline with adrenalin. Preparation made for blood 
transfusion. Patient died before transfusion could be given. Cause of death 
was undoubtedly bleeding from the placental site. 

In tlie article on placenta previa by Brodhead and Langrock in the 
January 1927, number of Surgery, Gynecology and Obstetrics, I noted 
tivo similar cases in the list of fatalities which I quote, as follows: 

Cask 7. — A multipara at term with central placenta previa was treated by a 
do Ribes bag and version. Because of the parity of the patient, the use of the 
bag followed by version was the conservative plan of treatment. This patient 
bled to death because of continued hemorrhage from the placental site, which might 
have occurred even though cesarean section had been the procedure chosen. At 
autopsy no cervical laceration or uterine rupture was found. 

Cask 9. — An viii-para at term with central placenta previa was treated by 
version. The case was unfavorable in that she had bled profusely before admission 
to the hospital. Although a conservative podalic version was done, there being 
no further hemorrhage during delivery, the patient died of continued bleeding 
from the placental site. A postmortem revealed an intact cervix and uterus. 

These cases are, I think, typical of what may happen when a method 
of delivery is used which requires dilatation of the cervix. To be 
sure, this sort of hemorrhage is seen in only a small percentage of the 
cases so delivered, but certainly occurs in enough of them to account 
for a considerable number of the deaths which are reported. It is not 
seen in cases delivered by cesarean section. Why then do we con- 
tinue to use the more complicated and more treacherous methods of 
delivery through the pelvis instead of the more conservative abdom- 
inal cesarean section? 

If one were to analyze critically any list of fatalities from placenta 
previa, he could write across the histories of a large number of them 
the words, “Should not have been delivered without blood transfu- 
sion.” Across the histories of nearly all the rest he could write, 
“Should have been delivered by cesarean section.” 

The accompanying table is a summary of the cases of placenta 
previa treated at the Cleveland Maternity Hospital. 

I have divided them into two series, one previous to January 1, 
1922, and the other from January 1, 1922, to the present time, be- 
cause, during the time covered by the latter series, there was a some- 
what more definite practice of making use of the prophylactic blood 
transfusion in cases of severe hemorrhage. While simultaneous blood 
transfusion and cesarean section were first performed by us in 3.912, 
in the latter series a more careful estimation was made of the patient s 
condition to determine the advisability of transfusion. During this 
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Series A. Cases Previous to 1922 


45 cases delivered 


Method of delivery 


Maternal deaths 
5 or 11.1 per cent 


Petal mortality 


t Central placenta previa 23 

I Marginal placenta previa 22 

Cesarean section ■ 27 

J Bag and podalic version 17 

1 Forceps 1 

H. On 13th day. Intestinal obstruction (9) 

2. Hemorrhage, no transfusion 

3. Hemorrhage, no transfusion 

4. Hemorrhage, transfusion after cesarean section 
Hemorrhage, 3 postpartum transfusions 

\ Stillborn 8( , 7 a7 

/ Died 9f 17 or 37 ' 3 % 


Series B. Cases Subsequent to 1921 


j 

j Complete placenta previa 

25 

56 cases delivered 

Partial placenta previa 

10 

1 

1 

[Marginal placenta previa 
l Cesarean section 

21 

40 Cases 


Method of delivery 1 ^dalic version 


( Spontaneous 
Prophylactic blood transfusion and cesarean section 
Maternal death 

^ Stillborn 10 

8 


1 or 


Fetal mortality -j 

Cases requiring blood transfusion 
Cases delivered by cesarean section 


| IS or 


11 " 
4 " 

1 “ 
12 “ 
1.78% 

32.1 % 

12.4 % 

71.4 % 


period, therefore, transfusion was not used as a measure of last resort 
but as a means of precaution where there was the least doubt as to 
the patient’s ability to survive delivery. 

In Series “A” one of the maternal deaths was due to an abdominal 
complication which possibly could not have been avoided. The other 
four deaths, however, were due to postpartum hemorrhages and could 
very likely have been prevented in view of our subsequent policy of 
'^prophylactic blood transfusion. In Cases 2 and 3 no blood transfu- 
sion was given, while in Cases 4 and 5 blood transfusion was per- 
formed after the delivery when there was found to be profuse post- 
partum bleeding on account of atony of the uterus. 

Undoubtedly there was too great haste in delivering these patients 
without preliminary blood transfusion and the loss of blood caused 
by the delivery so depressed the patient that the uterus entirely lost 
its contractile power ; so much so that even blood transfusion did not 
restore it. These cases show that the patient needs the greatest stimu- 
lation from transfusion at the time when the uterus is emptied ; that 
there may be an immediate contraction of the uterine muscle which 
will prevent further loss of blood. They also illustrate the futility of 
blood transfusion in some cases when given after the patient is much 
exsanguinated. 

j Series “B” represents the results of our present plan of treating 
placenta previa. The first cesarean section for placenta previa which 
I performed was at the Cleveland Maternity Hospital in 1907. The 
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contrast between this method of delivery and the methods which I 
had previously used, namely, the accouchement force and later the 
Yoorshees bag, was so striking that I published an article in the 
Cleveland Medical Journal advocating cesarean section as the best 
method of delivery in cases of central placenta previa and well-marked 
partial placenta previa. There were very few cases in the literature 
at that time and of course my argument in favor of cesarean section 
was not based upon any statistics of my own but upon the underlying 
principles involved. For some years afterward we performed cesa- 
rean section in the cases of complete placenta previa and in those in 
which the placenta overlapped a considerable part of the os, while the 
cases of lesser degree were treated by what we then erroneously 
thought to be the more conservative method of delivery through the 
pelvis. A realization of the danger of uncontrollable postpartum 
hemorrhage due to disturbance of the placental site even though there 
was no apparent tear in the cervix, as before discussed, gradually led 
to a more definite policy of perfonning cesarean section as a proce- 
dure of choice and really as a conservative procedure. Thus, in all 
cases of placenta previa whether central or marginal in which the 
cervix is practically undilated, cesarean section is now performed. 
This plan is based largely on the principle that the closed os and un- 
disturbed placental site are most important factors in the prevention 

. v 

of postpartum hemorrhage in such cases. 

The smaller number of cases in which cesarean section is not per- 
formed consists of those of lateral placenta previa in which the pa- 
tient has been in labor, the os is considerably dilated, and the fetal 
head has descended sufficiently to control the hemCVrliage by pressure. 

No vaginal examinations are made in cases of antepartum hemor- 
rhage. The diagnosis is based upon the history, the apparent bleed- 
ing, abdominal palpation and auscultation, and rectal examination. 
The elimination of vaginal examination and manipulation undoubt- 
edly has been a most important factor in the reduction of maternal 
mortality. It is of course apparent that the differential diagnosis 
between centi*al and marginal placenta previa is often not made be- 
fore, but during operation. However, when -cesarean section is per- 
formed it makes no difference which variety is present, the result 
being equally good in each. Postpartum liemorrage is rarely encoun- 
tered when the condition of the patient is suitable for delivery, that 
is, when she has retained or has been given sufficient blood to insure 
uterine contraction. The uterus is not packed after cesarean section. 

Prophylactic blood transfusion seemed to be indicated in about one- 
fifth of the cases. These naturally include the most serious cases. 
One typical case will serve to illustrate the possibilities of this method. 
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A multipara was brought to the hospital after a very profuse antepartum hemor- 
rhage. Radial pulse could not be felt. Blood pressure could not be recorded. 
Blood count showed 1,500,000 red cells. Extreme pallor and air hunger. Trans- 
fusion of 500 c.c. of blood was immediately given. A fair radial pulse could then 
be felt. Blood pressure 80 systolic, while diastolic pressure was too low to be 
recorded. Red blood count 2,400,000. Patient still unfit for delivery. A second 
transfusion of 500 c.c. of blood was given and cesarean section performed just as 
the transfusion was completed. After the second transfusion the red blood count 
was 3,100,000, and the systolic blood pressure was over 100. There was no post- 
partum hemorrhage and the patient made an uncomplicated recovery. 

Tlie single death occurred late in the series, there having been fifty- 
three consecutive cases with no moftality. This case furnished more 
than a surgical problem. The husband of the patient absolutely re- 
fused permission to deliver or transfuse. He would not even allow 
typing of himself for use as a donor. Only after several hours of 
arguing and pleading and finally the demand of a priest, was permis- 
sion given. The patient was practically moribund at that time. Two 
transfusions amounting to 1200 c.c. of blood were given and the pa- 
tient was delivered by cesarean section. For one hour after delivery 
her condition seemed satisfactory with no evidence of hemorrhage. 
Then there was a sudden relaxation of the uterus with uncontrollable 
hemorrhage and death before a third transfusion could be given. It 
is evident that this patient could have been saved had delivery been 
performed when preparation was first made, five hours before the 
actual delivery. Two procedures could be suggested which might have 
prevented death even after the long delay. First in a case in which 
the patient is so nearly moribund before the transfusion it might be 
well to ligate the uterine arteries at the time of delivery. Second, in 
any case of postpartum hemorrhage, or a case in which there has been 
severe antepartum hemorrhage, the blood pressure should be taken 
postpartum at least every five minutes until the danger of hemor- 
rhage is definitely passed, so that if there is a falling pressure another 
blood transfusion can be given before it is too late. A falling blood 
pressure is often the first evidence of bleeding during this period. 

In conclusion emphasis should be laid upon the fact that while cesa- 
rean section is our method of choice in delivering cases of placenta 
previa, no method of delivery is safe in the more serious cases without 
prophylactic blood transfusion. 

Osborn Building. 



SURGERY VERSUS RADIOTHERAPY IN THE TREATMENT 
OP TUMORS OF THE UTERUS 

By G. Brown Miller, M.D., F.A.C.S., Washington, D. C. 

TT SEEMS to me that the time has come when gynecologists should 
A have fairly well-defined, views concerning the employment of sur- 
gery or radiotherapy in the treatment of fibroid and malignant tumors 
of the uterus. 

To form an intelligent consideration of the relative indications and 
contraindications of the two methods of treatment we must bear in 
mind several facts. Some of these are the following: surgery has 
stood the test of time to a much greater degree than has radiotherapy. 
We know by experience that as time goes on the value of a supposed 
cure of disease as a rule, decreases, and its harmful action on the 
human organism is found to be greater than was thought. One has 
only to recall the various operations in surgery or the advent of cer- 
tain drugs to have this fact brought vividly to his recollection. Wc 
hail a supposed cure with enthusiasm, expect the impossible, gradu- 
ally grow skeptical of its beneficial effect, grow more suspicious of 
its harmful action, and frequently, finally discard it as worse than 
useless. 

Surgery has gone through this trial and we have today quite def- 
inite knowledge of what it can accomplish, as well as to the objections 
to its use in the treatment of these tumors. In the case of radiother- 
apy there is quite a different picture. Its accomplishments for good 
or for evil are not nearly so well defined. There is no reason to think 
that radium or x-ray has any selective action on the cells of fibroid 
tumors or carcinomas. Kayserling and others have shown that the 
action of radium upon normal cells is exactly the same as it is upon 
carcinoma cells. The difference in its effects upon various tissue 
depends upon the stability, as it were, of the tissue. Its effects in the 
treatment of fibroid tumors of the uterus depends chiefly upon its 
action on the ovary by destroying its function and producing the 
menopause. Geller showed in rabbits that the so-called stimulation 
of small doses of radium, etc., for bleeding at the establishment of 
puberty instead of stimulating the ovary caused degeneration of this 
organ. In cancer the conclusions of Martin ten years ago arc still 
logical, i.e., that there is no proof that any form of radio activity has 
any selective action on cancer or any other cells. The only difference 
is that cancer cells are more easily destroyed than most normal tissue 
cells. There is a maximum intensity of radiation which, when it ^ 
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just reached, cancer cells are destroyed, and connective-tissue cells 
in a measure are injured, while normal epithelium of the uterus is not 
injured. If this intensity is exceeded all the normal tissue in the 
neighborhood is injured or destroyed, while cells at a considerable 
distance may be stimulated to increased growth. (This last statement 
has apparently been demonstrated by several German observers, but 
it is questionable whether or not it is true.) We have never had a 
clear-cut conception as to what dosage is best, how long we must ap- 
ply the agent, how long the interval should be between the applica- 
tions, and what kind of application least injures the neighboring tis- 
sues. While this view will be modified as our experience grows, the 
application of radiotherapy is, and will probably remain, to a large 
degree empiric. The intensity of action of radium or x-ray varies 
inversely as the square of the distance. In trying to reach a deep- 
lying tumor the intermediate tissue is bound to be affected by it, and 
tumor cells at a great distance may possibly be stimulated to more 
active growth. We must remember also that intensive radium or 
x-ray applications cause changes in the blood (decrease in the red 
cells and hemoglobin and a temporary leucocytosis). That the mu- 
cosa of the small intestine is very susceptible to the action of these 
agents has been demonstrated by Warren and Whipple, Yugenberg, 
and others. Warren and Whipple state: "There can be little doubt 
that the small intestine can be injured by roentgen-ray therapy in 
human beings, and it is certain that such injury is serious.” "We 
know,” they say, "that roentgen-ray skin burns or ulcers are very 
chronic and we are able to state without reservation that the intes- 
tine can be so injured by the roentgen ray as to produce ulcers that 
are no less chronic than the familiar skin lesions.” Yugenberg and 
others have shown that while the stomach is not very susceptible to 
the action of x-ray, that the small intestines are markedly so, com- 
paratively small doses producing ulceration. The vitality of tissues 
is affected by x-ray and radium, produced probably by injuiy of the 
endothelium of the blood vessels, and when preoperative applications 
of these agents are made there may be interference with the healing 
of wounds. We are all familiar with x-ray and radium burns and 
sloughs. One of my patients who was given intensive x-ray treatment 
for a large fibroid tumor had at operation the most vascular and ex- 
tensive adhesions of the intestines and omentum to the tumor; the 
operation was followed by sloughing of the skin and fat of the abdo- 
men, and she developed a vesicovaginal and rectovaginal fistula. I 
think it beyond question that these untoward results were due to 
the intensive x-ray treatment prior to operation. We frequently see 
marked nausea and diarrhea following radiotherapy, and bloody stools 
and death have apparently resulted occasionally from its application 
over the abdomen. 
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Bagg and Little ( American Journal of Anatomy, March, 1924) con- 
firmed the observation of others that healthy mice known for genera- 
tions to produce healthy offspring, when subjected to irradiation be- 
fore mating, frequently produced abnormal offspring and that when 
the offspring of irradiated mice are bred together there may appear 
abnormalities in subsequent generations which by properly selected 
breeding may involve all the offspring. Healy says that experimental 
data upon the lower animals have shown that when the sex glands are 
sufficiently irradiated before fertilization that the following are ayp- 
ical fetal reactions: (1) disturbed, abnormal, arrested development 
resulting in the formation of monsters, etc.; (2) a marked tendency 
to a progressive loss of fertility, and (3) a specific modification of 
hereditary mechanism and the production of inherited defects in the 
young, especially in the eyes. Irradiation during pregnancy produces 
disturbed, arrested, abnormal development with deatli of the embryos, 
absorption or abortion, stunting in growth, cataract, sterility, lesions 
of the central nervous system and blood vascular disturbances in the 
embryos. 

A number of cases in human beings have been reported showing 
that similar results can be expected with them. An editorial in the 
Journal of the American Medical Association says, “It would seem on 
the basis of existing returns that the actual danger of developmental 
defects fi;om irradiation of childbearing women is not so great as to 
constitute a contraindication for this form of therapy for condition 
in which it is seriously needed, but the potential danger is real enough 
to discourage irradiation when the indications for its use are not 
urgent or when the prospects of actual benefit are at all doubtful.” 

Case and Warthin have noticed changes in the liver indicating that 
general applications of radiotherapy, especially those over the abdo- 
men, are apt to result in serious liver damage. It is entirely probable, 
they say, that postirradiation sickness is as much due to hepatic as to 
intestinal damage. They continue: “There is an additional general 
sensitiveness of some patients to radiation. Cachetic persons hear it 
badly, but in addition there are some persons who bear it badly al- 
though they have not developed cachexia.” 

Thus we see some of the dangers of the use of radiotherapy. While 
it may be claimed that these effects can be minimized by proper 
precautions, it must be apparent that we are dealing with agents 
whose powers for evil are not fully known and whose potential dan- 
gers are such that we must give them our earnest consideration before 
they are employed. 

Another consideration of great importance is that radiotherapists 
are not always competent gynecologic diagnosticians. Even experts 
can make mistakes. Pregnancy may be mistaken for a fibroid tumor, 
extrauterine pregnancy for the same, while pus tubes, tumors, and 
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abscesses of the ovary, cancer of the sigmoid or rectum have all been 
mistaken and treated for fibroids. When an operation is done the 
results of mistakes are not so serious, for the true condition is discov- 
ered as soon as the abdomen is opened and before valuable time has 
been lost or an 3 r great harm been done. Accurate diagnosis is a pre- 
requisite for the use of radiotherapy. 

Some of the objections urged against surgery are the mortality of 
the operation, and the morbidity due to adhesions, hernias, and the 
dread of the operation. The mortality in the uncomplicated eases of 
fibroid tumors is practically nothing. During my work in Washing- 
ton I can recall but two deaths following operations for these tumors. 
One was due to suppression of urine in a woman, one of whose kid- 
neys had been destroyed by pressure of the large growth. The opera- 
tion was very long and difficult. The other death was due to perito- 
nitis caused by a pelvic infection present when we operated. It had 
been recognized and the operation was delayed several weeks. The 
patient was losing ground and the operation was done as a forlorn 
hope. I have not looked up the number of cases operated upon, but 
the mortality is a very small fraction of 1 per cent. Clark and Bock, 
in 267 cases of fibroid tumor operations, had a mortality of 0.7 per cent 
and in 169 uncomplicated eases the mortality was nil. They truty say that 
the mortality of operation in uncomplicated cases is rapidty approach- 
ing the vanishing point. Adhesions do result fairly frequently, but 
seldom do they rise to disagreeable symptoms. They can be largely 
avoided by careful suturing and gentle handling of the abdominal 
viscera during operation. Herniae should not occur. The dread of an 
operation certainty prevents a number of women from submitting to 
it even when it is urgently needed. This, in my opinion, causes more 
women to submit to radiotherapy than any one thing. 

With this information at hand let us see which cases of fibroid tu- 
mors should be treated by surgery and which by radiotherapy. The 
cases to be treated surgically are large tumors, cases where a myomec- 
tomy can be done especially in pedunculated tumors, tumors in com- 
paratively young women, submucous tumors, tumors complicated with 
other pelvic conditions requiring operation, rapidty growing tumors, 
tumors giving rise to pelvic pain, the presence of a marked secondary 
anemia not accounted for by uterine bleeding, and myomas in very 
nervous women. The cases in which radium or x-ray therapy is indi- 
cated are those women near the menopause who have profuse periods, 
where there are either no tumors present or where they are small, and 
where it has been demonstrated by curettage that carcinoma of the 
body of the uterus is not present. In borderline cases the presence 
of a serious lesion of the heart, lungs, kidneys, or a very pronounced 
anemia may decide in favor of radiotherapy. There are, however, 
very few cases of heart disease where operation is contraindicated. 
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Tlie heart condition usually is markedly benefited by the removal of 
the tumor if it is of considerable size. Almost the same may be said 
regarding anemias. Most cases require operation and it is seldom 
that an anemia is so xu'onounced that an operation is contraindicated. 
I have operated upon patients with a hemoglobin of 20 per cent or 
less and have had no bad results. Indeed at times when a woman is 
flowing freely the operation, if an easy one, is the quickest and best 
way to stop the flow. I no longer regard a moderate anemia as a 
contraindication to operation. 

In large tumors the menopause does not usually cause so great a 
shrinkage of the growth as to make us hope for amelioration of many 
of the symptoms produced by the tumor, such as a pressure on the 
ureters, bladder, intestines, blood vessels, the increased work thrown 
upon the heart, and the inconvenience caused by the size and weight 
of the tumor. The induction of the menopause may cause a certain 
amount of decrease in size of large growths, but it is too uncertain 
to be depended upon. In the early days of gynecology when operators 
were afraid to attempt the enucleation of these large tumors they prac- 
ticed the removal of the ovaries, hoping thus to reduce their size. 
This practice has practically been abandoned. These large growths 
are prone to undergo degenerations, at times, malignant. They some- 
times become infected and frequently cause omental and intestinal 
adhesions. Some think they cause degeneration of the heart muscle. 
Therefore, the removal of these tumors is strongly indicated. 

In cases where a myomectomy can be done in comparatively young 
women it gives them a continuance of menstrual life and a hope of 
childbearing. Last year I delivered three young women upon whom 
I had done a myomectomy not in any case more than two years prior 
to the delivery. One was sterile and promptly conceived after the 
operation; one had a small fibroid in a previous pregnancy which 
grew to be a large one in a few years. The third woman had a myo- 
mectomy done during a pregnancy. She miscarried, but was deliv- 
ered of a healthy child some eighteen months later. It seems to me 
that it is evident that in the young women a myomectomy or the re- 
moval of a poi’tion of the whole of the body of the uterus is preferable 
to the sterilization of the woman with x-ray or radium. At times a 
portion of the uterine body, which allows menstruation, can be left. 
Even where the whole of the body of the uterus is removed the reten- 
tion of the ovaries prevents the advent of the premature menopause 
with its disagreeable symptoms. 

In submucous fibroid tumors it can be readily understood that tin- 
tumors are prone to undergo degeneration, infection, necrosis, etc. 

I have seen a few eases of complete inversion of the uterus caused bj 
a submucous tumor. Radium or x-ray tends to increase the danger of 
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necrosis. The consensus of opinion of all writers is that these tumors 
should be removed 

It is self-evident that, where one finds these tumors along with some 
other pelvic condition requiring a laparotomy, radiotherapy cannot 
be considered. It might be noted here that quite frequently in doing 
a laparotomy for a fibroid tumor, one discovers a tumor of the ovary 
or some other abnormality of the pelvic or abdominal viscera requir- 
ing operation. In a considerable number of cases where a hysterec- 
tomy has been done for a fibroid tumor, upon opening the cavity of 
the uterus one discovers a carcinoma of the body. In rapidly growing 
tumors the suggestion is sarcomatous degeneration, hemorrhage, 
necrosis, etc. Tumors which give rise to pelvic pain are often asso- 
ciated with chronic inflammation of the adnexa, or adhesions, and it 
is advisable to remove such growths. According to Clark and Keene 
a marked secondary anemia, not caused by hemorrhage, is suggestive 
of degeneration of the tumor and should be treated by removal of the 
growths. 

In women nearing the menopause with small tumors where a curet- 
tage does not remedy the condition and does not reveal a carcinoma, 
radiotherapy is indicated. The strongest indication for its use is in 
those patients with adenomyoma of the rectovaginal septum where a 
removal of the growth is attended with great danger; the production 
of the menopause by x-ray, radium, or operation (the removal or 
destruction of the ovaries) will as a rule cause a cessation of the symp- 
toms. I have had a case where x-ray applications gave apparently 
permanent relief. Where there are large tumors of the uterus or 
tumors of the ovaries accompanying the growth in the septum, opera- 
tion is indicated. 

My opinion then is, that in fibroid tumors of the uterus, surgery is 
the choice in the great majority of the cases. Where radiotherapy 
is used the diagnosis of the condition should be made bj r a competent 
gynecologist. Many women who have these tumors require no treat- 
ment. They should be under observation, however, and should there 
be evidence that the tumor is causing symptoms its removal is indi- 
cated. Since the mortality from operation is so small and the chances 
of trouble being caused by the tumors considerable, the tendency, on 
my part, is toward the enucleation of the tumor before it reaches a 
large size or causes pronounced sj r mptoms. 

In cancer of the uterus it is not so easy to differentiate between the 
cases in which one or the other method is indicated. The poor result 
of operation before the advent of the Wertheim method in cancer of 
the cervix and the high immediate mortality of this operation deterred 
many gynecologists from operating on these patients. The time con- 
sumed in doing the Wertheim operation is a factor in a trial of the 
substitution of x-ray or radium in their treatment. My experience in 
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operating on patients with cancer of the uterus has been such that in 
all cases hopeful of the complete removal of the growth I strongly 
believe that operation is the best treatment. My percentage of cures in 
cancer of the cervix operated upon is more than 40 per cent. In my pri- 
vate cases it is over 60 per cent. . A number of the ward eases have been 
lost sight of and as these have been classed as failures it brings the 
percentage of cures much lower than it would otherwise be. The 
percentages of the cures by Wertheim, Peterson, Cobb, and Graves are 
respectively 42.5, 47.3, 57.1 and 34.1 per cent. The number of my 
Wertheim operations have not been large (not more than 25 to 30), 
but I have had no immediate mortality. I attribute this to my modi- 
fication of it which lessens the loss of blood and shortens the time 
required to perform it. It seems to me that the present trend of 
opinion is toward operation in all hopeful eases. However, many be- 
lieve that radium should supersede operation in cancer of the cervix. 

A great many authors are apparently chary of expressing an opin- 
ion on the subject. A paper in Radiology by Burnam and Neill of the 
Kelly Clinic indicates that the views in this clinic have materially 
changed. In early cases of cancer of both cervix and body of the 
uterus they advise hysterectomy unless there is some strong contra- 
indication. In borderline cases they advise hysterectomy when pos- 
sible, the operation in both early and borderline cases to be followed 
by radiation in cancer of the body and preceded by it in cancer of 
the cervix. In inoperable cases they advise radium. They say that 
x-ray has no place in the treatment of these cases except as a pallia- 
tive measure in the more advanced ones. Nearly all observers are 
agreed that hysterectomy is the treatment of cancer of the body of 
the uterus. So far as I can tell the present status of the question 
should be as follows: In all hopeful cases of cancer of the body of the 
uterus a complete hysterectomy should be done. The prognosis of these 
cases is very good, the majority of them being cured. In advanced eases 
there is no cure, and radiotherapy may be tried as a palliative pro- 
cedure. In cancer of the cervix where the growth is apparently con- 
fined to the cervix the Wertheim operation should be done, followed 
by the application of radium. The very best statistics are those where 
this method is used. Scherer claimed that 48 out of 58 cases treated 
by this method were free from recurrences at the end of three years. 

In borderline cases the same treatment is applicable unless the gen- 
eral condition of the patient is pool*, -when radium is preferable. In 
advanced cases of cancer of the cervix where the bladder is not in- 
volved radium is the treatment. One should not, however, delude his 
patient with a hope of cure; it fosters quackery on the part of the 
radiologist.. Care should be taken in these cases that the application 
of radium is not excessive. I have seen several women whose suffer- 
ing has been markedly exaggex*ated and whose lives were considerably 
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shortened apparently by the intensive use of radium. Marked blad- 
der and rectal symptoms made them utterly miserable. 

Some believe that in cancer of the cervix where an infection is 
present the application of radium unfavorably influences the infection 
and hastens the death of the woman by causing general infection or 
a cystitis and pyelitis. 

In view of the fact that the application of radium or x-ray during 
pregnancy is apt to cause anomalies of development in the fetus, these 
agents should never be used in the treatment of uterine tumors in 
pregnant women. 

In conclusion I would say that I think instead of advocating the 
abandonment of operative procedures in eases of cancer of the cervix 
our endeavor should be to so perfect the operative technic that more 
cases can be treated in this manner. It has not been shown that ra- 
dium is superior to operation when the operator is skillful. Prac- 
tically every case of cancer of the body of the uterus should be 
operated upon. In cases of fibroid tumors opei’ation is the better 
treatment in nearly all cases where the services of a competent gyn- 
ecologist can be secured. 

1730 K Street. 


A STUDY OP THE EFFECTS OF BLOOD TRANSFUSION IN 

OBSTETRIC AND GYNECOLOGIC CONDITIONS 

* 

By John Osborn Polar, M.D., and A. Dale Kirk, M.D., 

Brooklyn, N. Y. 

r PHE IMPORTANCE of direct blood transfusion as a therapeutic 
agent and as a life saving measure cannot be denied. It is there- 
fore in an effort to arrive at a keener appreciation of some of its indi- 
cations, limitations, and dangers, that this study was undertaken. For 
the result of our surgical audit must always be the basis for technical 
and therapeutic improvement as well as the indication for discard. 

While it is not probable that this review will result in contributing 
anything new or startling to the subject of blood transfusion, we 
believe that we v’ill be able to demonstrate that direct blood trans- 
fusion has a wider field of usefulness as a prophylactic and curative 
measure than any one remedy in our armamentarium; and that by its 
more general employment within the realm of obstetrics and gyne- 
cology, if the cases in which it is used are properly selected, the mor- 
tality and morbidity may be materially reduced. 

This study is based upon 6539 admissions to the obstetric and gyne- 
cologic service of the Long Island College Hospital from January 1, 
1922. to January 1, 1927, and necessarily includes patients suffering 
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from almost every type of acute or chronic lesion affecting the female 
generative system. Pig. 1 shows the gradual hut constant increase in 
the number of admissions ranging from 922 in 1922 to 1632 in 1926, 
approximately an increase of about 125 patients a year. This 
increase in the census was only made possible, as there has been 
no addition to our bed capacity (the obstetric and gynecologic 
unit consists of 102 beds — public and private), by a greater turn- 
over and a shortened convalescence. The factors which have con- 
tributed to this accomplishment are (1) greater detail in the preopera- 
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Fig. 1. — Showing Increase in census of Long Island College Hospital and incidence 

of transfusions. 


five care. Our staff has agreed in both clinic and private practice to 
use every available means for improving the general condition of 
the woman prior to having her admitted to the hospital for operation. 
This plan, of course, is limited to those applying for care who aie 
suffering from subacute and chronic lesions such as the traumas of 
childbirth, pelvic inflammations, benign tumors, etc., in which 
time and local treatment have a beneficent effect. Such patients have 
their preoperative preparation done in the office and clinic and aie 




POLAK AND KIRK : BLOOD TRANSFUSION IN OBSTRETICS AND GYNECOLOGY 539 

taught such rules of hygiene, rest and diet as will make them better 
operative risks. On the other hand, in those conditions in which the 
patient has sustained considerable blood loss, or is dehydrated, as 
may occur in ectopic pregnancy, placenta previa, ablatio, bleeding 
fibroids, etc., the individual resistance has been augmented, by pre- 
operative transfusion or transfusions and bj 3 * * * 7 intravenous infusions of 
glucose. 

(2) At the time of operation every effort is made to minimize the 
amount of anesthetic used by preliminary “twilighting” with mor- 
phine and scopolamine, or if the amnesia and analgesia are sufficiently 
profound, the operation is done with local infiltration. Furthermore, 
an attempt is made to shorten the procedure as much as is consistent 
with good surgery, absolute hemostasis and the maintenance of per- 
fect asepsis. All postoperative cases receive during the first twenty- 
four hours intravenous injections of glucose and from 1000 to 1500 c.c. 
of saline solution given subcutaneously. 



Fig. 2. — Diagram showing how matching may be simplified. 

(3) By hastening the woman’s recovery with fresh air, sunlight, 
and artificial light — we have found all of these agents raise the hemic 
content, increase the appetite and improve the woman’s well-being. 
If, however, notwithstanding the employment of these agents the 
hemoglobin percentage remains below 50, the patient is transfused 
before leaving the hospital. 

Methods of matching . — All of the transfusions given in this series 
have been grouped according to the Moss classification, and before 
any blood is given, it is rematched and cross matched directly with 
the cells and serum of the recipient. Each case has been grouped 
and matched by the interne and rechecked by the resident physician 
immediately before the transfusion was given. A schematic diagram 

(Fig. 2) shows how blood matching may be simplified. 

Incidence .— By referring again to Fig. 1, it will be seen that the 

transfusions in 1922 show an incidence of one in every thirty patients; 
while in 1926 the relation is one transfusion in every fourteen admis- 
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sions. Prior to 1922 the citrated blood and the Lindermann multiple 
syringe methods of transfusion were used, but since that date eacli 
patient has received direct blood transfusion by the Unger or the Soresi 
technics. In all, 260 transfusions have been given, which would make 
an incidence of neaidy 4 per cent, yet upon further analysis we find 
that these 260 transfusion operations were done on 164 different pa- 
tients; the smallest number given to any patient was. one, and the 
largest number of repeated transfusions was eleven. 

Mortality. — Only one patient in this series died as the result of inject- 
ing blood. This woman should not have been transfused; her death 
was due to an error in election. She had a fibroid tumor of the uterus, 
which as a result of continued menorrhagia had produced a very severe 
secondary anemia complicated by a poorly compensated heart. She 
had the sjunptoms of decompensation a few days before receiving the 
transfusion — sufficient significance was not attached to this fact ; and 
though but 200 c.c. were given, the load was too great for her myo- 
cardium — the right heart dilated and she died of a pulmonary edema. 

Reaction. — There were no reactions to transfusion when the blood 
was given in eases of acute anemia, or where it was given as a prophy- 
lactic measure in the preoperative preparation of patients with a 
secondary anemia, or in the three eases of pernicious vomiting of 
pregnancy treated by blood transfusion. On the other hand, there 
were sixty cases or 23 per cent in which there were varying degrees 
of reaction. All of these patients were suffering from some form of 
infection, in none were the reactions particularly severe. Some few 
complained of chilliness, temperature rise and acceleration of pulse. 
These reactions cannot be attributed to any defect in matching, for 
all patients were grouped, matched, and finally cross matched directly 
with cells and serum of the recipient; and if on rematching, the serum 
of the recipient clumped any of the cells of the donor, the rule has 
been followed, “If in doubt, don’t give it.” Yet on l-epeated occa- 
sions we have found in septic cases, in some of the toxemias of preg- 
nancy, and in the severe secondary anemias of splenic origin that the 
biochemistry changes from time to time and very speedily; for after 
grouping and matching, on the final cross match which is done imme- 
diately before the blood is given, it has been noted that the serum oi 
the recipient will clump some of the cells of the donor. This was 
illustrated in one woman of Type 4, who was grouped and then di- 
rectly matched with 12 donors and though they all belonged to 
Group 4, her serum clumped the cells of every one. In line with this 
observation we have the l’ecord of another interesting case: a woman 
suffering from a sevei*e preeclamptic toxemia; this patient v as of 
the same type as her husband and yet their bloods refused to match, 
latex’, however, after the baby had been delivered, her blood pressure 
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had been reduced and her condition improved, their bloods matched 
perfectly with no agglutination whatever. 

These observations not only explain a large percentage of reactions 
met with in septic cases, but justify the dictum “if in doubt, don’t 
give it”; and further demonstrate the value of the teaching that in 
all forms of sepsis and toxemia the matching and rematching should 
he done immediately before the introduction of the blood, as the bio- 
chemical changes in the serum and cell content are constantly changing 
with the variations in temperature, pulse and tissue oxidation. 

Clinically we have found that when the transfusion was given dur- 
ing temperature remissions and when the injection was preceded by 
a hypodermic of morphine and scopolamine that the severity of the 
reaction was markedly reduced. 

The size of the transfusions. — The average amount of blood in- 
jected has been 386 c.c. ; the largest amount of blood introduced at 
one time was 800 c.c. ; this was given to a case of acute anemia from 
hemorrhage due to placenta previa. Several small transfusions of 
100 c.c. have been given and repeated in cases of infection with poor 
myoeardia. On further analysis of these eases we find that 77 trans- 
fusions were done in the course of the treatment of infections during 
the acute stage. These include cases of postabortal fever, infected, 
incomplete abortions, puerperal metritis, parametritis, pelvic abscess, 
pyelitis, postoperative parotitis, thrombophlebitis and bacteremia. 
It is among these 77 that the large proportion of our reactions have 
occurred. Seventeen injections were given to make up for the blood 
loss in obstetric interpartum and postpartum bleeding; two were done 
to decrease the coagulation time in severe puberty hemorrhage re- 
sulting from endometrial hyperplasia, while the remaining 74 were 
employed for preoperative and postoperative conditions which re- 
quired that the patient’s resistance should be increased in order that 
she might be made a better surgical risk. 

These conditions are . illustrated in the menorrhagias and metror- 
rhagias of fibroid tumors which had produced a secondary anemia 
and that chain of tissue changes which occur as a result of a low 
hemic content, or in women recovering from long continued local in- 
fection with well defined foci ready for enucleation. These patients 
usually present a secondary anemia, low blood pressure, poor heart 
muscle and the general signs of asthenia. Transfusion in such cases 
changes the picture. Twenty-four of our cases fall in this class ; there 
were four ectopic pregnancies in women entering the hospital with 
a hemoglobin percentage of less than 30 per cent who were transfused 
on the operating table. These women made good recoveries from 
their operation, yet in spite of feeding, sunshine and tonic treatment, 
they failed to regain their normal blood state. Postoperative transfu- 
sions in each of these patients resulted in a most happy change. 
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Hyperemesis of pregnancy . — Tlie advantage of blood transfusion in 
the treatment of hyperemesis was an accidental observation with us 
some six years ago in dealing with a most intractable case of perni- 
cious vomiting, who in spite of isolation, hypodermoelysis, corpora 
lutea injections and intravenous glucose infusions, continued to vomit 
and to go from bad to worse ; her urinary output was diminished to 
300 c.c. per day; her pulse rose to 140; the blood pressure fell to 
80/50 ; there were acetone, diacetie acid and lucin bodies in the urine. 
On consultation it was decided that her only hope was evacuation, 
but her condition was so bad that we felt she would die on the table ; 
so as a preoperative measure we transfused her with 400 c.c. of 
blood, and to my surprise within twenty-four hours the entire pic- 
ture had changed. The pulse slowed, the pressure rose, her urinary 
output increased and the vomiting ceased. 

In this series there were three women suffering from hyperemesis 
of pregnancy in whom intravenous glucose, subcutaneous infusion and 
proctolysis failed to raise blood pressure, to increase the urinary out- 
put and to check the vomiting. These women were transfused with 
350 c.c. of blood without reaction and promptly ceased vomiting, in- 
creased their urinary output, raised their blood pressure and had 
their well being improved. 

As a ■ preoperative procedure . — Patients who have been ill a long 
time, with or without persistent blood loss, and show varying degrees 
of anemia, slow clotting time, and low blood pressure with high pulse 
rate, are improved by the introduction of fresh human blood. Illus- 
trations of the type of patients in this series were women suffering 
from chronic pelvic inflammatory disease, submucous myomata, gall 
bladder disease with biliary obstruction, carcinoma of the ovary, car- 
cinoma of the uterus, pyelonephritis, Banti’s disease of the spleen, etc. 
All these women would certainly have died had the 'necessary sur- 
gery been undertaken without improving their surgical resistance by 
transfusion. 

Observations on the effect of transfusion upon the blood picture. 
"When 300 c.c. of fresh whole blood has been introduced in nonseptic 
cases, the rise in the red cell count has averaged an increase of 481,206 
cells. When, however, the woman was suffering from a blood stream in- 
fection, no rise was noted following the first transfusion ; the pulse, how- 
ever, has always been slowed and the blood pressure raised; unless 
the patient’s condition has grown progressively worse, a second trans- 
fusion three or four days later has invariably raised the red cell 
count and the hemoglobin percentage. Rise in the latter has been 
greatest where the introduction of blood has been used to combat 
acute hemorrhage or as a prophylactic procedure in poor risk 11011 
septic cases. The average rise in all cases was 10 per cent. In some o 
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our septic groups the hemoglobin reading was even lower following 
transfusion than it was before the new blood was given. This has 
been accounted for in two ways : if the drop was slight (say, 1 or 2 
points), it may be attributed to personal error in reading. On the 
other hand, when the drop has been considerable, it could usually be 
accounted for by the fact that in spite of the transfusion the patient’s 
condition had become progressively worse. The effect on the white 
cells has been variable and has depended largely upon the clinical 
course of the disease or the condition for which the transfusion was 
given. The ratio between the leucocyte count and the polymorplio- 
nucluear percentage acted as a prognostic index in a number of cases. 
Where there was a continued rise in both white cells and “polys,” 
the disease had usually become progressively worse. On the other 
hand, when the white cells showed a marked increase following the 
introduction of blood and the “polys” remained stationary or showed 
evidence of a drop, the clinical condition invariably showed coincident 
improvement; and when there was a drop in the white cell count to 
a leucopenia the prognosis was alwaj^s bad. 

We may draw therefore from this small series the following con- 
clusions : 

1. That the introduction of blood in properly selected cases is rela- 
tively safe, although it is not without danger. 

2. That it raises the pressure, slows the pulse, increases the body 
functions, acts as a food, and stimulates the blood forming organs to 
the production of new blood cells. 

3. That it has a wide field of usefulness in cases other than blood 
loss, particularly in increasing the resistance of the septic woman. 

4. That as a preoperative agent it improves the resistance and makes 
the woman a better surgical risk. 

5. That its effect on the blood picture except in acute hemorrhages 
is only that which results from improving body functions. 



PYELITIS IN PREGNANCY 


By B. C. Corbus, M.D., F.A.C.S., Chicago, III. 

(Attending Urologist, Evanston, Lakeview, and John E. Murphy Memorial 

Hospitals ) 

and W. C. Danforth, B.S., M.D., P.A.C.S., Evanston, III. 

(Chief of Department of Gynecology and Obstetrics, Evanston Hospital ) 

A CUTE infections ,of the upper urinary tract have for many years 
been a serious complication of pregnancy. For want of a clear 
understanding regarding their etiology they were called “pyelitis of 
pregnancy.” 

Attention has been directed to the subject in the last two years by 
Hunner, 1 Kretschmer and Heaney, 2 J. 0. Rush, 3 J. T. Williams, 4 and 
W. G. Sexton. 5 

During the past year and a half we have studied the cases of 
“pyelitis” during pregnancy which have occurred in the gynecologic- 
obstetric service at the Evanston Hospital. It was our custom to 
treat these cases by posture, free ingestion of water, and urinary 
antiseptics and, in case these methods failed to bring relief, by the 
ureteral catheter. In the great majority of cases these measures suf- 
ficed to bring temporary relief sufficiently to control the infection. 

While nearly all the women were relieved sufficiently to make it 
possible for them to pass through pregnancy, it was frequently ob- 
served that patients who had a pyelitis during pregnancy were not 
entirely well after delivery. 

Stimulated by the work of Hunner on stricture of the ureter as the 
predisposing cause of upper urinary tract infections, it occurred to 
us that the cause of the pyelitis occurring during pregnancy was al- 
ready present before the pregnancy began, and that it was either a 
congenital or an acquired obstruction to the urinary outlet, instead 
of being due entirely to the pressure of the pregnant uterus, as is 
believed by some obstetricians and urologists at the present time. 

With this idea in mind, we believe it is reasonable to assume that 
the obstructive pathology which existed during pregnancy, if due to 
obstruction rather than to the pregnant uterus, would be present after 
the uterus had been emptied. 

It is not our purpose to take issue with anyone concerning the ex- 
citing organism or the route of infection, or whether the upper urinary 
tract during pregnancy undergoes a physiologic dilatation or not, but 
to report the pyelograpliic findings of cases of “pyelitis” occurring 
in pregnancy after the termination of the latter. , 

514 
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Tliese investigations were carried out in the urologic department 
of the Evanston Hospital at periods varying from two weeks to four 
years after the termination of pregnancy, either by abortion or by 
delivery. They were made upon all women who had had “pyelitis” 
during pregnancy which was sufficiently severe to produce fever. 

Pyeloureterograms were made in an effort to learn whether demon- 
strable changes in the urinary tract remained. The studies showed 
that in thirteen consecutive cases demonstrable distention of the kid- 
ney or ureter remained and obstruction of the ureter was present. 

Therefore, the assertion which has so often been made, that the 
termination of pregnancy cures the pyelitis, is not wholly true. In 
these thirteen cases abnormal changes remained in the urinary tract 
after the termination of pregnancy and could be demonstrated as 
hydronephrosis, hydroureter, and ureteral stricture. 

1. Mrs. S. — Six months after delivery. 

Bight: Hydronephrosis, hydroureter, ureteral kink, ureterocele, stricture at 
ostium. 

Left: Double kidney, fused double ureter, hydronephrosis, ureteral kink, 
double hydroureter, stricture at ostium. 

* 

2. Mrs. M. — One year after delivery. 

Bight: Beginning hydronephrosis, dilated ureter, ureteral kink, stricture of 
ureter. 

3. Mrs. DeM. — Pour months after labor. 

Bight: Early hydronephrosis, ureteral kink, dilated ureter, ureteral stricture. 

4. Mrs. Ha. — A. Pour months after delivery. 

Hydronephrosis, dilated ureter, ureteral stricture at ostium. 

B. One year after delivery. 

Showing effect of treatment. 

5. Mrs. A. — Pour months after abortion. 

Left: Early hydronephrosis, ureteral kink, dilated ureter, stricture of ureter 
at ostium. Diagnosis by bulb. 

6. Mrs. V. — Six months after delivery. 

Left: Hydronephrosis, ureteral kink, dilated ureter, ureteral stricture at 
ostium. Diagnosis by bulb. 

7. Mrs. B. — Eight months after labor. 

Hydronephrosis, dilated ureter, ureteral stricture at ostium. 

8. Mrs. I. S. — Three weeks after labor. 

Bight: Hydronephrosis, ureteral kink, dilated ureter, ureteral stricture. 

9. Mrs. Ho. — Two and a half years after delivery. 

Bight: Beginning hydronephrosis, dilated ureter, ureteral stricture. 

10. Mrs. S. — Two weeks after abortion. 

Bight: Dilated ureter, ureteral stricture. 

11. Mrs. K. — Four years after pregnancy. 

Bight: Hydronephrosis, ureteral kink, dilated ureter, ureteral stricture. 

32. Mrs. F. — -Three months after labor. 

Bight: Hydronephrosis, dilated ureter, stricture at ostium. Diagnosis by 
bulb. 

13. Mrs. Seh. — Three months after labor. 

Bight: Hydronephrosis, dilated ureter, ureteral stricture. 
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MANAGEMENT 

Considering tlie frequent occurrence of pyelitis in pregnancy, one 
cannot but be impressed with the fact that the pressuTe of the preg- 
nant uterus does play a role in urinary drainage during pregnancy. 
How great its influence is can only be determined by more careful 
and systematic observation of the woman in the early weeks. 

We believe too little attention is given to the examination of the 
urine in pregnant women. Systematic catheterization with urine cul- 
tures should be done as a routine on all patients with a history of 
vesical irritability, either recent or remote, at least twice in the early 
months of pregnancy. 

Pain referable to the urinary organs, a history of chronic appendi- 
citis, either alone or associated with vesical irritability are indica- 
tions for urologic study at this time and can be accomplished with 
little danger to the mother or fetus. 

As pyelitis is secondary in a large group of cases to foci of infection 
in the teeth, tonsils, and sinuses, these regions must be cleared of 
infection as the first step. Then, if adequate drainage was provided 
for in tliQ urinary tract, it would be interesting to see whether or not 
“pyelitis” occurred in the later months of pregnancy. 

In all acute cases of urinai-y obstruction occurring early or late in 
pregnancy our plan is as follows : The patient is put to bed, a mild 
laxative given, and free ingestion of water encouraged, a glass every 
hour while the patient is' awake. The patient is prepared for cystos- 
copy. A suppository of extract of opium and extract of belladonna, 
14 grain each, is given one hour before examination, together with 
Y s grain of pantopon intramuscularly one-half hour before. As both 
opium and pantopon lessen pain and relax unstriped muscle we have 
found this procedure sufficient to make a cystoscojiy practically pain- 
less, at the same time lessening the spasm of the ureter that is always 
present after morphine is given. 

Having passed, if possible, a No. 6 F. whistle-tip ureteral catheter 
to the renal pelvis on each side in order to ascertain from which kid- 
ney pus is coming, pelvic lavage is next performed on the affected 
side, using normal saline solution. This should be continued until 
the returned water is maeroscopically clear. This procedure, will in- 
sure better drainage while the indwelling catheter is in place. 

While in place the catheter must be watched carefully lest it be- 
come plugged. It is a safe procedure to irrigate gently the renal 
pelvis morning and night with normal saline solution. 

As the pelvic mucosa and ureter are already swollen and congested 
the application of antiseptics, we believe, only adds insult to the m 
jury that already exists. Nature w T ill take its course if free drainage 
is provided for. 
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As a rule there is marked improvement in symptoms in four or 
five days and tlie catheter can be removed. At this time it is safe to 
dilate the ureter gentfy by passing a No. 7 F. bougie. If there is a 
return of symptoms the catheter may be again passed and left in situ 
until the symptoms subside. ' 

We believe forcible dilatation of the ureter to No. 9 F. or No. 10 F. 
at the first cystoscopy is a mistake. It is true that it gives ample 
drainage, the one thing desired in urinary infection, but at the same 
time it forcibly tears the mucosa and thus paves the way, by pro- 
ducing sear tissue, for additional obstruction in the future. 

Gentleness is of the greatest importance in dilating ureteral ob- 
structions. It is- our custom alwaj^s to lubricate the ureteral catheter 
or bougie with liquid alboliue before any attempt is made to intro- 
duce it. 

A ureter that is dilated to No. 9 F. or No. 10 F. will usually give 
sufficient drainage to permit pregnanc.y to continue to full term, but 
this is not true in all cases. 

We do not believe a pyelograpkic study should be attempted as a 
routine until after the pregnancy has terminated. We wish however, 
to emphasize the fact that treatment of these cases is necessary after 
pregnancy ends. 

Inasmuch as our cases have all shown definite changes in the urinary 
tract which could be demonstrated after pregnancy terminated we 
feel that it is fair to suppose that, in some cases at least, this pathol- 
ogy must have been present before the pregnancy began. The acute 
attack of urinary infection during the pregnancy, then, would be due 
to aggravation of the original lesion by the pregnancy, and possibly 
to some additional obstruction produced by the pregnant uterus. 

We are greatly indebted to Drs. R. A. Scott, Charles E. Galloway, 
and E. C. McGill for permission to report their cases. 

CONCLUSIONS 

1. In thirteen consecutive cases upon which pyelograpliic studies 
were made after the termination of pregnancy pathology in the urin- 
ary tract, was demonstrated. 

2. The termination of pregnancy 7 does not cure the urinary infec- 
tion. These cases should be treated after the pregnancy ends in order 
to restore adequate urinary drainage, if possible. 

3. As pathology of the urinary tract was shown to exist after ter- 
mination of pregnancy in all cases studied, it seems reasonable to 
assume that obstructive pathology may have been present before the 
pregnancy began. 
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THE STUDY OP STILLBIRTHS OCCURRING IN 4000 
CONSECUTIVE DELIVERIES* 

By Edward C. Lyon, Jr., M.D., New York, N. Y. 

Attending Surgeon, Obstetrical Division, Woman’s Hospital 

U NLESS we are willing to review our records and study the re- 
sults obtained, we are really not in a position to judge accurately, 
or to value rightly any line of treatment, or any form of surgical pro- 
cedure. If we admit, as I am sure we all do, that growth in medicine 
is dependent upon the correction of mistakes as well as upon the adop- 
tion of new methods of treatment, then statistic studies are as valu- 
able and as well worth while as research and experimental studies, 
and aid equally in the solution of many problems. 

On an obstetric service there are three outstanding groups of statis- 
tics that register efficiency and good treatment in a most impartial 
and accurate way; namely, maternal mortality, infant mortality, and 
stillbirths. At the Woman’s Hospital we have just completed a study 
of both the maternal mortality and the stillbirths, and we are still at 
work on that of infant mortality. These studies are all based on 4000 
consecutive ward deliveries, covering seven and one-half years (June 
26, 1919, to January 1, 1927). 

I shall offer in this paper the results and figures obtained in the 
study of stillbirths, and I desire to consider especially the group of 
cases which might be termed remediable, those in which there was 
born a normal viable baby, and in which the fetal heart was heard 
during labor or at the onset of labor. It is the study of this group, 

I feel, that will give the most helpful information. 

In these 4000 deliveries, there are classified as stillbirths all those 
cases in which the baby never breathed, even though the heart con- 
tinued to beat after birth, and in which the delivery occurred between 
the twenty-eighth week of pregnancy and term. On this basis there 
are 105 stillborn babies, or 26 per 1000, but since one mother ha 
twins, both born dead, there are only 104 patients to be considcre 


*From the clinic of the Woman’s Hospital. 
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In 55 of these patients no fetal heart "was heard on admission to the 
hospital, in three there was doubt, while in 47 patients the heart was 
distinctly audible when the patient was admitted. Of these 47 there 
were 41 in which the heart was subsequently heard during labor, and 
13 cases in which the heart continued to beat after the baby was 
delivered. Among the 105 stillborn babies 37 were premature and 
68 at term; 44 were macerated and 61 were not. 

In view of the amount of work that is being done to educate pa- 
tients to the importance of prenatal care, it is very interesting to 
see that 85 of these mothers had been attending the prenatal clinic 
and only 19 were emergency cases and not admitted from the clinic, 
giving a ratio of stillbirths among clinic patients of 21 in 1000 deliv- 
eries. Further analysis shows that of the 58 cases in which a fetal 
heart was not heard or was doubtful on admission, 45, or 77.5 per 
cent, were from the prenatal clinic, while among the 47 in which a 
fetal heart was heard on admission there were 41, or 87 per cent, from 
the prenatal clinic. This series, though small, is further substantia- 
tion of the importance of antepartum care, showing a higher percent- 
age of clinic patients among those who entered the hospital with 
living babies. At the Woman’s Hospital, all patients are expected to 
report every two weeks to the clinic, and oftener, if necessary, thus 
placing a real responsibility upon the men in charge of this depart- 
ment, in recognizing and treating abnormal conditions. Clinic pa- 
tients are admitted to the hospital ward whenever any condition 
arises needing hospital observation and care; and the records show 
that the most frequent cause for this is toxemia. The rule in the past 
has been to admit all women showing evidence of this condition, but 
recently we have made this rule more elastic and are now admitting 
arbitrarily evei’y woman who has a prenatal systolic blood pressure of 
140. This may seem rather extreme, but we hope our results will 
justify the extra hospital days required. In this group which we are 
studying there were 25 patients with evidences of toxemia and 79 
without, but only 18 cases came from the prenatal clinic. Four of the 
25 patients with toxemia had convulsions. 

Negative Wassermann reactions were found in 70 mothers; nine 
were four plus. One patient had extensive eondylomata lata, syph- 
ilitic in type, and the remaining 24 had no Wassermann tests made. 
These omissions, I may say, occurred early in the series. Thus there 
were ten cases of syphilis found among the 80 examined, or one in 
eight. To these ten luetic mothers two babies were born with lues, 
one having a marked pemphigus and one a four plus cord Wasser- 
mann; the remaining eight showed no signs of syphilis. All placentas 
arc sent routinely to the laboratory for examination. In addition 23 
babies had cord Wassermanns done. Of the 105 stillbirths 53 were 
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autopsied, and no other cases than those just mentioned gave any 
signs of syphilis. 

A review of the autopsy findings on these 53 babies gives some in- 
teresting data, especially on intracranial injuries, of which there were 
12. Three of these injuried babies were delivered by breech, five by 
breech following version, four by forceps, and one normally. In only 
one case was a fractured vertebra found; this occurred in conjunction 
with a tom tentorium and was not given as the cause of stillbirth. 
Table I is compiled from the reports of the pathologist. 

Table I 


Macerated Fetus 13 

Cerebral Injury 12 

Tear in Tentorium 7 

Tear in Falx Cerebi 1 

Tear in Falx Cerebi and Tentorium 1 

Cerebral Hemorrhage 3 

Intrauterine Asphyxia 7 

Premature Fetus 4 

Anencephalus 3 

Hydrops Congenitalis 1 

Fetus Papyraceus X 

Syphilis 1 

Normal 11 


53 


The eases of prematurity were not as frequent among these still- 
births as had been anticipated (Table II), there being only 37 babies 
born before term. These were very evenly distributed between the 
twenty-eighth and thirty-eighth weeks; 11 of them were in induced 
and 26 in spontaneous labors. In 14, toxemia was an associated con- 
dition; in 6, syphilis, and in 5, premature separation of the placenta. 

Table II 

28 to 38 weeks 6 

30 to 32 weeks 7 

32 to 34 weeks 7 

105 


34 to 36 weeks 
36 to 38 weeks 
38 to 40 weeks 


As one would expect, abnormal deliveries predominated, there being 
61 (Table III), though it is surprising to find only 22 babies deliv- 
ered with forceps. However, too much stress should not be laid on 
the method of delivery per se, when one considers that in more than 
half of the cases studied no fetal heart was heard on admission to the 
hospital. 
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Table III 


Normal 41 

Forceps 22 

Low 5 

Medium 12 

High 5 

Breech 17 

Breech after version 22 


105 

Pelvic deformity was not an important factor in these cases, for 
ninety women liad normal pelves (Table IV). Eleven were abnormal 
and three were not measured. 

Table IV 


Flat 0 

Justo-minor flat 1 

Masculine 4 

Not measured 3 

Normal 90 


104 

Prolapsed cord occurred 11 times, in ten of which it was a contrib- 
uting or actual cause of stillbirth. 

Realizing that many figures confuse and are hard to assimilate, 
further study of these cases can be limited to the most important 
group, that in which a fetal heart was heard when the patient entered 
the hospital. If the baby was alive in 47 of these cases when the 
mother was admitted, and in 41 during part of her labor, why was 
there a stillbirth? This question is the one which should be care- 
fully studied and all the important data tabulated in the hope that 
some definite and instructive conclusions may be reached. The six 
cases, in which a fetal heart was heard on admission, but not during 
labor (Table V), showed conditions which readily explain the still- 
births, and except for the two cases of prolapsed cord, could not have 
been altered. However, an earlier recognition in these two cases 
might possibly have helped in avoiding the stillbirths which resulted. 

Table V 

Eclampsia (emergency case, not from prenatal clinic. Labor induced). 

Premature Labor (admitted with ruptured membranes at thirty-second 
week, but no pains. Autopsy: prematurity). 

Abnormal Fetus (heart heard on admission, not afterwards. Autopsy: 
aneneeplialus). 

Premature Separation of Placenta. (Labor induced. No fetal heart 
after insertion of bag. Hemorrhage 800 c.c.) 

Prolapsed Cord— -two cases (each admitted with history of ruptured 
membranes: in one, cord was prolapsed nine hours before 
onset of pains; in the other four and one-lialf hours. No 
pulsation in cords when found. One autopsy: normal baby). 
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The 41 cases in which a fetal heart was heard during labor show a 
variety of conditions, often several being associated in the same ease. 
This has made it difficult to classify them concisely and at the same 
time to present tables that are accurate. However, there are certain 
outstanding points that can be briefly summarized, thereby enabling 
one to obtain quickly a general idea of this group of cases. Ten de- 
liveries were spontaneous, 13 were with forceps, and 18 by breech, 
14 of which followed version. This gives 75 per cent abnormal deliv- 
eries, with version and forceps about equal in frequency. Eight pa- 
tients had a labor of over thirty-six hours and seven had ruptured 
membranes for more than twenty-four hours. There were ten persist- 
ent occipitoposterior positions, six being delivered by forceps after an 
instrumental rotation, and four by version and breech. Four presen- 
tations were breech, one was transverse, and one a face with chin 
posterior. Seven patients had deformed pelves, three being flat and 
four masculine in type. Three had a placenta previa, two a prema- 
ture separation of the placenta, and five a toxemia. In seven babies 
the cord was around the neck, and in six the cord was prolapsed. Of 
the 18 babies autopsied, eight had a cerebral injury and ten were 
uninjured. It is interesting further to note that 31 of these stillbirths 
occurred in primiparae and ten in multiparae, or 75 per cent in pa- 
tients having their first labor. 

A more careful analysis of these 41 cases shows a group of 21 eases 
which may be called unavoidable. Either the complications were rec- 
ognized early and all procedures that were possible instituted to meet 
them, or the stillbirths were beyond human control. Table VI shows 
these cases, listed according to the most important condition in each 


case. 

Table VT 

Prolapsed Cord 4 

Prolapsed Arm and Cord 1 

Placenta Previa 3 

Persistent Occiput Posterior 3 

(Medium forceps, — instrumental rotation.) 

Premature Separation of Placenta 2 

Toxemia (induced labor) 2 

Masculine Pelvis, medium forceps 1 

Transverse Presentation 1 

(With prolapsed arm.) 

Pace Presentation, B.M.P. I 

Breech Presentation, dry labor 1 

Cord around neck six times 1 

Anencephalus 1 


21 

There is a second group (Table VIT) of eight cases in which the 
choice of a different type of delivery might have given the baby a 
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better chance. Seven were in cases with a persistent oceipitoposte- 
rior position, three of which were delivered by high forceps and four 
by version and breech. One was an elective version with the head 
unengaged. These eight are borderline cases in which the choice of 
delivery was difficult, since the patients were often entitled to a test 
of labor (seven being primiparae). Though they form a very small 
percentage of the 4000 deliveries reviewed, they illustrate a most 
important point, if we are to make every effort to reduce stillbirths 
to a mi nim um. Looking back upon them with our present view of 
these problems, one must feel that the three high forceps deliveries 
should not have been done, and the choice should have been between 
cesarean section and version ; also that the patient with two previous 
stillbirths (Case 4) should have had a cesarean section and not a 
version. On the other hand the patient with marked toxemia (Case 7) 
was probably best handled by a version, since, in our experience at 
least, toxic patients do not stand laparotomies well. In the remaining 
cases one may question whether the choice of a version was the best 
solution. Hotvever, as these were all primiparae much may be said 
in its favor. Prolonged labors are bound to occur, and if we decide 
upon a thorough test of labor, they are at times unavoidable. How- 
ever, should we not seek in every way to curtail these? Personally, 
I feel that on a hospital service where a majority of the patients have 
in the prenatal clinic the advantage of frequent and careful observa- 
tions, during the latter weeks of pregnancy, this group of borderline 
cases should be so well studied in the clinic, that after admission a 
decision can be made within a reasonable number of hours and with- 
out subjecting these patients and their babies to the risks of pro- 
longed labors. These cases emphasize the importance of the most 
careful prenatal study in all cases where potential difficulties during 
labor or delivery exist. 


Table VII 

1. Primipara, at term, normal pelvis. Prolonged test of labor, lack of advance, 
persistent O.P. High forceps; prolapsed cord, caught by forceps blades. Baby 
9 lb. 4 oz, 

2. Primipara, at term, flat pelvis. Prolonged labor, bag for dilatation of cervix, 
persistent O.P. High forceps. Baby 7 lb. Autopsy: Cerebral hemorrhage. 
Subsequent delivery by cesarean section, normal baby. 

3. Primipara, at term, flat pelvis. Prolonged dry labor, bag for dilatation of 
cervix, persistent O.P. High forceps. Baby 7 lb. 13 oz. Subsequent delivery 
by cesarean section, normal baby. 

4. Multipara, at term, normal pelvis. History of two stillbirths at home, last 
one of which was 13 years previously. Mild toxemia, persistent O.P. Version 
and breech. Baby 7 lb. Autopsy: Bilateral tear in tentorium. 

5 . Primipara, at term, flat, pelvis. Dry labor, persistent O.P. Version and breech. 
Baby 8 lb. 3 oz. Subsequent delivery by cesarean section, normal baby. 
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6. Primipara, at term, normal pelvis. Prolonged dry labor, bag for dilatation 
of cervix, persistent O.P, Version and breech, cord tight around' neck twice. 
Baby 7 lb. 12 oz. 

7. Primipara, at term, normal pelvis. Marked toxemia. Labor induced with 
bag. Persistent O.P., too high for foiceps. Version and breech. Baby 7 
lb. 9 oz. Autopsy: Torn tentorium. 

8. Primipara, at term, normal pelvis. Prolonged test of labor, L.O.A.; too high 
for forceps. Version and breech. Baby 9 lb. 4 oz. Autopsy: Torn tentorium 
and fracture of Gth cervical vertebra. 

The third group (Table VIII) contains 12 eases, being those in 
which a more careful watching might have resulted in the recognition 
of fetal embarrassment in time for a successful operative interference. 

Table VIII 

TYPE OP DELIVERY NO. OF CASES 

Spontaneous Delivery 

Uncomplicated (following normal labor of less than 13 hours. One 

autopsied: Asphyxia) 4 

With cord around neck (following normal labor of less than 20 hours. 

Two autopsied: Asphyxia) , 3 

Forceps Delivery 

Low Forceps (following normal labor. Two autopsied: Asphyxia) 2 

Medium Forceps (following prolonged labor. One autopsied: Cerebral 

hemorrhage) 2 

(Following prolonged dry labor. Masculine pelvis)—- 1 

12 

The importance of following the fetal heart rate carefully during 
labor is apparent, and the need of promptly recognizing fetal embar- 
rassment is essential, if each baby is to be given every possible chance. 
At the Woman’s Hospital we are constantly laying emphasis on tins 
point. At the beginning of this series, in 1919, the interns and resi- 
dent physician made the observations on the fetal heart. Soon, how- 
ever, the nurses in the delivery room were taught to count this, and 
directed to report any changes noted. Then v r e required them to 
record their findings on the labor record hourly in the first stage and 
half-hourly in the second stage. At the present time, in addition to 
the observations made by the interns and the resident physician, the 
nurses count the fetal heart every half hour from the onset of labor, 
and when the membranes rupture, second stage contractions begin, or 
complications arise, they do this every fifteen minutes. Frequent ob- 
servations are continued in the delivery room, on abnormal cases, and, 
where there is slow advance, on normal cases, for the unborn child w 
entitled to every protection until safely in the world. The practice of 
obstetrics requires most careful watching of both mother and babj 
throughout labor and delivery if the best results are to be obtained. 



LYON: A STUDY OP STILLBIRTHS 


555 


SUMMARY 

This study of the stillbirths in 4000 consecutive ward deliveries 
occurring on the Obstetrical Division of the Woman’s Hospital shows: 

1. There were 104 patients who had 105 stillborn babies, or 26 still- 

* 

births per 1000 deliveries. 

2. There were 85 of these patients who had been attending the pre- 
natal clinic, giving 21 stillbirths, among clinic patients, per 1000 
deliveries. 

3. There were 25 patients who showed evidences of toxemia, and 
four of these had convulsions. 

4. Nine patients among the 79 who had Wassermanns were four 
plus. One showed clinical evidences of syphilis. To these luetic 
mothers two babies were born with syphilis. No other babies gave 
any signs of syphilis. 

5. There were 61 abnormal deliveries, 22 being by forceps and 39 
by breech. 

6. There were 90 patients who had normal pelvic measurements. 

7. There were 37 premature babies and 44 were macerated. 

8. There occurred 11 cases of prolapsed cord in ten of which it was 
a contributory or actual cause of stillbirth. 

9. There were 53 babies autopsied and 12 of these showed cerebral 
injury. 

10. In 55 patients no fetal heart was heard on admission, and in 
three it was doubtful. The heart in 47 was heard on admission and in 
41> of these subsequently during part or all of the labor. 

11. An analysis of these 41 cases suggests that some of these still- 
births might have been avoided: 

A. In eight cases if a different method of delivery had been 
chosen. 

B. In 12 cases if an earlier operative interference had oc- 
curred. 

J21 East Sixtieth Street. 
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RHYTHMIC CONTRACTIONS AND PERISTALTIC MOVEMENT 
IN THE INTACT HUMAN FALLOPIAN TUBE AS 
DETERMINED BY PERUTERINE GAS 
INSUFFLATION AND THE 
KYMOGRAPH* 


(An Experimental and Clinical Study) 


By I. C. Rubin, M.D., F.A.C.S., New York City 


T HAT the fallopian tubes which are histologically not unlike the 
intestinal tube are callable of muscular contractions has long been 
assumed but never until very recently has this physiologic phenom- 
enon been actually demonstrated. The reasons for this failure are 
due (1) to the circumstance that the motions of the tube are slow 
under physiologic conditions and under diseased conditions they are 
inhibited or paralyzed; (2) narcosis undoubtedly affects the tubal 
motions; the latter are so profoundly retarded and weakened by it 
as to be completely obscured. 

Contract ions of isolated strips of Die excised tube bare been demonstrated 
repeatedly on the kymograph since Kchrer’s* classic experiments. It was, how- 
ever through the physiologic experiments of George W. Corner 2 and his associates 
that renewed interest in the function of the tubes was aroused. They showed 
that there is a definite relationship between the rythmic tubal contractions and 
the menstrual cycle, both of which depend upon ovarian function. Wislocki and 
Guttmachcr 3 independently of P. Kok-» were able to produce tubal contractions 
by immersing the intact uterus and tubes of pigs in oxygenated Locke’s solution. 
Ivoks then demonstrated the same phenomenon in human tubes, but he found 
it necessary first to strip them of their peritoneal and ligamentous coverings. 


Actual visible peristalsis can be produced in another way. By in- 
sufflating with oxygen Hie pig’s uterus which lias been immersed in 
Locke’s solution, f lie tubes may be seen to exhibit rhythmic contrac- 


* It end at the Firty-secnnd Annual Meeting of the American Gynecological Society. 
Hot Springs. Viu, May 2:;-C5, 1927. 

Note : I am indebted to my chief. Dr. Robert T. Frank, and to Drs. George 
Streeter anil G. A. Hartmann of the Carnegie Institute of Embryology, Baltimore, 
lor a cntirjue of my kymographic tracings and also for suggestions as to the proof 
or tubal peristalsis being recorded by uterotubal insufflation. 


Kotk: The Editor accepts no responsibility for the views and statements of 
authors as published in their "Original Communications.” 
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tions. The tubouterine junction is most convenient for this experi- 
ment and about three inches of uterus with the tube attached is used. 
This for practical purposes is analogous to the human uterus and 
tubes. The cannula is inserted into the uterus and tied around the 
notch of the rubber acorn. The method of insufflation is precisely the 
same as used in the clinical test. The manometer registers a certain 
initial rise of pressure which drops as soon as the valve-like resistance 
offered by the tubouterine ostium lias been overcome. With an at- 
tached kymograph the motions of the tube are then recorded. (Pig. 1.) 



Fig. 1. — Kymograph with siphon-volumeter, carbon dioxide tank, reduction vah < . 
rubber tubing attached with cannula resting on the tabic. Carbonized paper u. e . 


The recurrent contractions cause a simultaneous rise ol' Iho mercury 
in the manometer and an upward stroke on the smoked drum, 'i he 
release of the gas through the tubes is coincident with the nniseulm 
relaxation and is recorded by a descending stroke on the drum, i he 
ascent and descent are steep or more sloping. The drop in pressure 
is characterized bv sharp angles or gentle curves. (Pig. 2.) 'there 
is a certain regularity in time of occurrence and appearance of tin- 
contractions. Secondary contractions on the upward or dmvnv an 
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slope of the curves .are also recorded. These small contractions are 
not always discoverable with the naked eye but the larger contractions 
are plainly visible and are synchronous with the recording instrument. 
The same results may be obtained when CO., gas is used, but in this 
case the specimen must be kept in oxygenated Locke’s solution. 

Although noticed in the early part of my work with tubal insuffla- 
tion in 1919 and 1920/’ the interpretation of the fluctuations in the 
mercury column was nevertheless unsettled until two years ago. In 
May, 1925, I began the study of human tubal peristalsis by recording 
on the revolving drum the variations in pressure coincident with the 
passage of the gas through the uterus and tubes. Guthmann 7 was the 
first to my knowledge to express the opinion that the manometric 
fluctuations were due to tubal peristalsis. TIis reasons were based on 
the well-known observation that when the tubes are closed, fluctua- 
tions in the manometer are not observed. This fact to his mind ex- 
cluded the uterus as a factor in the production of the pressure fluctua- 



Fig. 2. — Kymograph ic tracing’ made during peruterine tubal insufflation in two 
cases. Note the difference in the initial pressure rise and the character of the curves 
in A and H. (A) Showing the gentle curve described at the initial drop in pressure. 
( AT) Marks point where patient made a voluntary effort at straining. Up to this 
point patient breathed naturally, abdominal muscles relaxed. There were no deep 
pressure fluctuations. (II) Kyinographic tracing showing sharp initial pressure drop 
!>G mm. I-Ig. to 41 mm. Hg., and then typical fluctuations of normally patent tubes. 


Hons. No experimental work was done to support this simple ex- 
planation. It appeared, however, that other physical or mechanical 
1 actors inherent in the tubes or extraneous to them might be re- 
sponsible for the manometric fluctuations. 

Further proof was essential, therefore, to demonstrate that tubal 
peristalsis is in reality responsible for the rhythmic variations in 
pressure noticed during uterotubal insufflation. The following steps 
were necessary for this proof: 

1. To perform uterotubal insufflation on tbe extirpated uterus and tubes. 

2. lo observe the effect of insufflation on surviving specimens of the human 
genital organs and those of lower animals with and without ligation of the tubes. 

3. Reversed insufflation with special reference to the intramural portion of 
the tubes. 

4. Exclusion of uterine cause -of contractions by experiment on the excised 
organs. 
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5. The factor of tubal elasticity and of superimposed weight. 

G. To observe many clinical cases in which tubal insufflation was carried out 
with aid of the kymograph, and a control series in which lipiodol was injected 
into the uterus. 

7. To exclude other factors, such as respiration, cardiovascular and extraneous 
intraabdominal pressure including intestinal contact. 

8. The effect of varying the rate of flow of the gas. 

9. Effect of direct intraperitoneal injection of the gas. 

10. To note the changes in the phenomenon by doing preoperative tubal in- 
sufflation followed in the same individual by insufflation during laparotomy ; and 
in case of an hysterectomy upon the extirpated specimen. 

11. Evidence derived from abdominal auscultation. 

12. Eadiologie evidence of tubal peristalsis. 

Insufflation of Ihe Extirpated Uterus and Tubes . — It was found that 
when gas was allowed to pass through the excised uterus and tubes the 



Fig'. 3. — Shows the character of the kymographic tracing made during pcruterlne 
tubal insufflation of nonsurviving specimen of uterus and tubes. The initial pres- 
sure rise before gas escapes through the tubes is lower with each successive in- 
sufflation as seen in A, B, C, and I). No fluctuations in pressure are noted as the 
gas passes through the tubes, (cf with Fig. 2.) 


pressure would rise to normal limits when the tubes were patent and 
then drop to a certain level, where it would be maintained for as long 
a time as gas was passing through the tubes. (Fig. 3.) There was 
no tendency in the dead specimen for the passage of the gas to cause 
pressure changes. The gas was seen to escape in bubbles of practically 
even size and rate. In the freshly extirpated human organs there was a 
slight tendency for pressure changes (Fig. 4) to be described on the 
drum for a short time. 

Effect of Insufflating Surviving Specimens of Human Genital Organs. 
— In favorable eases whore the uterus and tubes bad been kept in 
Locke’s solution and the gas was passed through them immediately 01 
only a few minutes after their removal, tubal contractions were also 
seen with the naked eve. These contractions were, however, best seen 
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when the specimen was kept in warm Locke’s solution (temperature 
98.6° to 102° P.) during the time gas was allowed to pass through it. 
They were simultaneous with the upward rise of mercury pressure 
and the upward stroke of the curves as recorded on the drum. Dur- 
ing relaxation the pressure dropped. It was also seen that the gas 
would either stop escaping from the fimbria during the period of tubal 
contraction or appear only in the gentlest stream of small bubbles. 
The moment the contraction ceased the gas at once escaped in large, 
rapidly succeeding bubbles making the characteristic gurgling, bub- 
bling sound heard when one auscultates at the anterior abdominal 
wall during peruterinc tubal insufflation. It will be remembered that 
the pressure-rate-flow is constant in these experiments and the flow of 
gas is regulated by a reduction valve. 

When human fallopian tubes are ligated or clamped off at any 
point from the uterine insertion to the fimbria, there result no fluctua- 



Fig, 1. — (A) Shows an occasional contraction of the tubes in a specimen insuf- 
flated immediately after removal from the body. The initial pressure rise being 151 
mm. Hpr. (B) The same specimen when grasped with bullet forceps. Leakage 
throuph bullet hole in uterus. The pas escaped through the bullet hole at 1 28 
mm. Up. arid none passed throuph the tubes. Not the slightest tendency at con- 
traction waves was noted showing that the uterus itself does not exhibit contrac- 
tions during uterotubal Insufflation. 


lions. In Iho latter instance the tubes become distended and though 
the pressure may reach 200 mm. Ilg. there is no reaction on their 
part ; they remain paralyzed for the time being by the distending gas. 
If the pressure is released step by step, 10 mm. Ilg. at a time, by 
means of a release valve (the tubes being kept closed) down to the 
lowest, pressure levels, no fluctuations are produced. Nor do they 
appear when the gas is allowed to regurgitate through the cervix at 
one and the same or at different levels of pressure. When, however, 
the tubes are freed of. (lie clamps or of the ligatures and physiologic 
conditions are restored they again appear simultaneously with visible 
peristalsis. The latter may he somewhat altered at first owing to the 
momentary injury, but they rapidly regain their “normal” or pro- 
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vious, undisturbed character. These experiments would appear to in- 
dicate that for the demonstration of peristalsis by peruterine in- 
sufflation the tubes must be patent. In repeating this experiment on 
the pig’s oviducts the findings were practically the same with one 
exception. Feeble peristalsis was seen when the pressure of the gas 
was reduced to 50 or 60 mm. Ilg., an avenue of escape for the gas 
being provided by slightly opening up the needle-valve. 

The Question of a Uterotubal Valve Action . — The tubes shut down 
upon the gas in a gradually and progressively segmental manner. 
Whether the fluctuations in pressure are also influenced by a possible 
successive opening and shutting of a valve such as Lee has described 
at the tubouterine junction was not cpiite clear. It remained, there- 
fore, to conduct the experiments in the reverse way; that is, to in- 
sufflate through the fimbriated end of the tubes and towards the uterus. 
Peristalsis was produced by this procedure and had the same charac- 
ter as when produced by uterine perflation. 

In the case of human tubes, contractions sometimes ceased com- 
pletely when the intramural portion of the tubes was cut away. In 
the case of pig’s, contractions continued even when only a short piece 
of the isthmic portion of the tubes was left intact and ceased alto- 
gether when the tube was removed on the distal side of the isthmico- 
ampullarv junction. In another series of experiments the tubes were 
excised just external to the intramural portion, and the uterus was 
insufflated. Under these circumstances fluctuations were observed. 
When the intramural portion was cut away, however, the initial 
pressure was slight, the gas escaping through the uterine horn under 
very low pressure and without exhibiting any variation in pressure 
that might suggest rhythmic contractions. The same results were 
found in experiments upon the excised uterus and tubes of the pig. 
A certain degree of tonus appears therefore to be maintained at the 
tubouterine junction which must first be overcome before the gas can 
pass from the uterine cavity to the tubes, and further that it acts like 
a valve opening and closing in rhythmic fashion. There is other evi- 
dence, chiefly radiologic, pointing to the existence of a sphineter-bkc 
apparatus at the tubouterine junction corroborating Lee’s findings m 
animals. The tonus appears to vary in different individuals and at 
different menstrual phases in the same individual. 

The contractions are seen to begin in practically all cases at the 
fimbria and to extend toward the uterus. Irregular contractions and 
antiperistalsis have been observed and confirm the observations of 
Wislocki and Gutimacher. 


Exclusion of a Uterine Cause of Contractions . — Exclusion of the 
uterine cause of the manometric fluctuations is a simple thing to ac- 
complish in the extirpated genitalia by ligation or temporary clamping 
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of the tubes. The uterus appears motionless in all experiments. It 
is seen to distend and become tense and when the pressure is relieved, 
expels the gas through the cervix by an elastic rebound. 

Clinically a genuine uterine contraction may however also occur 
and may account for the escape of the gas. I have the impression 
that in some instances the uterus exhibits a tendency to contract be- 
fore a pressure is obtained which is sufficient to force the gas through 
the uterine ostium of the tubes. Frequently iu cases of tubal patency 
there is a slight regurgitation from the cervix simultaneously with 
the initial drop of pressure. It is possible that when the tubouteriue 
opening is “forced” a certain degree of uterine contraction is pro- 
voked. 

To exclude the uterus as a possible cause of the rhythmic contrac- 
tions noticed in clinical uterotubal insufflation the test was first carried 
out on the patient in the usual way. The initial pressure rise and the 
initial drop of pressure were carefully noted. Having in this way 
established the degree of patency of the tubes the uterine cannula 



Fig. I>. — Specimen immersed in warm Bocke’s .solution, temperature 102 degrees 
K Oxytfcn insufflation through the uterus and tubes, initial pressure rise to 100 
nun. Hsr., whereupon gas was seen to escape from both tubes describing curves on 
the kymograph. These are practically of the same character as noted in the 
clinical tubouterine insufflation, (cf. with Fig. 2.) 

was removed from the uterus and a rubber balloon was fitted over it. 
The balloon was then inflated to see whether it could sustain a pres- 
sure of 200 mm. Ilg. without rupturing. For our purpose Penrose 
tubing was used as it is thin and can he rolled around the cauuula 
so that it may be easily introduced through the cervical canal into 
the uterine cavity. The same gas rate flow was used to inflate the 
balloon as was previously employed in the test. (Fig. 5.) The balloon 
was then inflated till the same pressure was reached which had been 
found to he adequate for overcoming the resistance of the uterine 
ostia of the tubes. The pressure was then raised in order to note 
any change in the manometer, and it was also lowered. This was 
repeated in an ascending and descending scale from maximum pres- 
sure tolerance to the point where the rubber balloon was collapsed. 
Under these conditions, once the pressure reached the desired point 
it. was maintained by closing the gas valve, and though the drum was 
allowed to revolve, the writing point described a horizontal line or a 
very gentle slope (if the slightest leak was present) but no fluctua- 
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tions were seen. (Fig. 6.) The balloon was withdrawn each time at 
the point of pressure maintained during the inflation in order to be 
sure of its intactness and its distention. The experiment is practically 
the same as the procedure described by Rucker in testing the effect 
of pituitary injections on the parturient uterus. 

These experiments proved that unlike the tubes the nonpregnant 
uterus did not exhibit rhythmic contractions under the same circum- 
stances, i.e., peruterine tubal insufflation. 

The Possible Factor of Tubal Elasticity as a Cause of Manometric 
Fluctuations. — Were it not for the fact that actual rhythmic contrac- 
tions may be seen in the surviving organs during the time the gas 
passes through the open tubes, the factor of elasticity might theo- 
retically, at least, be assumed to be a cause of the manometric fluctua- 
tions. That a definite contraction relaxation mechanism is necessary 
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Fig. G. — Curve A sliows a practically normal tracing of peruterine tubal in- 
sufflation in a case of patent tubes. ( II ) A rubber balloon having been fastened oyer 
the cannula and introduced into the uterus of the same patient immediately after 
tracing (A) was made, shows an absolute lack of contraction waves, (C) The release 
valve being gently opened with the gas flowing continuously, shows a complete absence 
of contraction waves. 


to produce the rhythmic changes on the kymograph, a property in- 
herent in living muscle has already been shown by the complete ab- 
sence of such fluctuations when dead tubes are insufflated. The ex- 
periment , however, has been further reproduced by using rubber tub- 
ing. It was seen that when the latter was freely open the gas passed 
through in an even plane. When different weights were placed upon 
them the gas rose to a certain pressure adequate to overcome the 
resistance of the superimposed weight and then dropped in an even 
line without exhibiting the slightest trace of curves. This also ex- 
cludes the possibility of the weight of the intestines causing changes 
in the intratubal pressure. In experiments with the pig’s uterus and 
tubes an analogous condition was reproduced as is found in the ab- 
domen. The uterus coils up tremendously when inflated and if Ci<‘ 
tubes be placed under these coils during the insufflation Ihey exhibit 
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the same type peristalsis aucl the same pressure fluctuations as when 
they are entirely freed from the weight of the uterine coils. 

Observations on Clinical Tubal Insufflation , — Observations in some 
650 eases where peruterine insufflation was carried out in conjunction 
with a recording drum have thrown added light and have confirmed the 
evidence adduced from the experiments. The findings are in general 
of two types: (.1) Fluctuations of the manometer are present and 
these are recorded on the revolving kymograph. (2) Fluctuations 
are absent. The first is practically or always associated with other 
evidence of tubal patency, such as sub phrenic pneumoperitoneum, 
auscultatory signs and phrenic shoulder pains. The second is found 
in cases where all the other evidence points to closed tubes or at least 



Imk-. i .-—Shows tracing’s of insufflation of fallopian tubes removed several hours 
before and assumed to be dead. To note effect of external constriction weights are 
placed upon the tube (^l) Shows the effect of placing a 1.4 lb. weight over the 
tube, the initial pressure rise being $5, gentle drop as the gas passes through the 
nibe. v *>) Second attempt at^ insufflation with the same weight, initial pressure rise 
•i.» nini. Hr, ((7) 2.2 lbs. weight placed on tube, initial pressure rise 207 nun, Hg., 
Kontle drop of pressure as pas passes through tubes. (I)) The same weight placed 
near the uterlnetubal junction, initial pressure rise 220 nun. Hg., when the weight 
was removed as the gas passed through. (1?) Shows a tracing of insufflating a dead 
tube without a superimposed weight. 


to n high grade stricture. In order to check up this factor and with- 
out subjecting the patient to a laparotomy I injected lipiodol into 
the uterus of fifty patients who had previously been examined for 
tubal patency by the method of uterotubal persufflntion and had been 


found to have nonpatent. tubes or an organic stricture. The fallopian 
tubes oj. this group of patients were either obliterated at the uterine 
encl or sealed at the fimbria. In either case the manometer failed to 
register fluctuations. The radiographic evidence obtained confirmed 
the findings of the gas insufflation, that is, an obstruction in the tubes. 
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Tliis presence or absence of mercury fluctuations during peruterine 
insufflation may therefore be taken as additional evidence in favor of 
or against the fact of tubal patency. 

Other Extraneous Factors Which Influence Manomeiric Fluctuations. 
— -When the gas enters the peritoneal cavity through the tubes, changes 
in intraabdominal pressure can also be recorded. “When the tubes are 
closed, such intra abdominal pressure changes cannot be recorded. 
There are circumstances when, for reasons which will be taken up 
later, the fluctuations are slight or irregular and it is somewhat doubt- 
ful whether the tubes are open. If when in such case the patient is 
asked to bear down voluntarily there is a simultaneous rise in pres- 
sure it is evidence that the gas has succeeded in entering the peritoneal 
cavity. (Pig. 7.) Coughing, sneezing, or very deep breathing may 
produce similar pressure rises when the tubes are freely patent or only 
partially occluded. 



Fie. S. — Shows a tracing in the case of tubal stricture without complete occlusion. 
Initial pressure rise 125 mm. Hg. with very faint irregular contraction waves. 
(X-X) patient was requested to bear down with tiie resulting rise of pressure 
mm. Hg. in depth. 


When the gas passes through stenosed or partially strictured tubes 
the initial pressure being 160 to 200 mm. Ilg. and a slight or sharp 
drop is noted, there will be no fluctuations. But voluntary straining 
produces slight pressure rises as the gas passes through into the 
peritoneal cavity. (Pig. 8.) An exception to tliis rule is offered bv 
the case of closed tubes and a large atonic uterus which is so distended 
by the gas as to allow the abdominal wall to press upon it and so 
cause a rise in the mercury column. This is readily demonstrated b> 
filling the urinary bladder with gas and making manual pressure over 
it or asking the patient to strain. 

When the initial rise of pressure is within normal limits and no 
fluctuations are observed but as the patient bears down there is at 
once a distinct increase in pressure as registered on the drum, it is 
presumptive evidence that the tubes are patent but probably not func- 
tioning normally. The same holds true in the presence of cervical 
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regurgitation. The latter is sometimes confusing in the performance 
of the insufflation test. When voluntary bearing down efforts or 
coughing produce pressure changes in spite of the regurgitation and 
they are also recorded on the kymograph, they may be taken to in- 
dicate that the tubes are patent. 

A different picture is presented in the presence of spasm of the 
tubouterine junction. In this case the initial pressure rises to well 
above 100 mm. Ilg. usually to from 140 to 180 or even 200 mm. Hg. 
The pressure falls to 140 or less in a gradual descent or sharply to a 
lower level when fluctuations more or less typical are exhibited. This 
may not be repeated on a subsequent insufflation. The strictured 
tubes, however require practically the same relatively high initial 
pressure before the gas passes through them in any test, and because 
of their rigidity due to adhesions or muscular infiltration they do not 
permit of rhythmic contractions. Studies in the effect of certain 
pharmacologic substances on spasm and peristalsis in general have 
not yet been undertaken but await systematic trial. 

Respiration does not appreciably influence the manometer during 
uterotubal insufflation. The curves produced by tubal contractions 
upon the inflowing gas are out of all proportion to the respiratory 
rate; being three, four, or at the most, nine to the minute, as against 
sixteen to eighteen or more respirations per minute. Control obser- 
vations of the breathing and the manometer show them to be entirely 
independent of each other, normal respiration scarcely entering into 
the process. By asking the patient to breathe rapidly or more slowly 
and deeply it has been noted that the manometric fluctuations are un- 
affected. Nor does conversation on the part of the patient during the 
kymograplnc tracing influence the character of the curves. 

Effect of Varying the Rate of Flow of the Gas. — The question as to 
what extent the rate of flow of the gas affects the character and fre- 
quency of the manometric fluctuations was settled by varying the rate 
of flow in the same case. After establishing the “normal,” i.e., with 
the usual pressu re-rate-flow, the gas was allowed to flow in faster for 
a short while; then more slowly. Within certain limits, that is those 
set down for the safe performance of peruterine tubal insufflation, the 
character ol the fluctuations is unaffected as far as the rate is con- 
cerned, but they cover a much wider pressure range, maintaining a 
higher pressure level when the rate of flow is accelerated. A very 
slow stream of gas does not register the typical curves because not 
sufficient pressure is maintained within the uterus and tubes for this 
apparatus, at least, to record them. The more rapid rate influences 
the curves very little because the minimum pressure is maintained. 

Effect of Direct Intrapcritoncal Injection of the Gas. — In order still 
further to exclude the influence of respiration upon peruterine insuffla- 
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tion aucl some possible reaction of the peritoneum to the instreaming 
gas bubbles,* the gas was introduced into the peritoneal cavity by 
direct abdominal puncture under the same rate-flow as employed in 
peruterine insufflation. It was then seen that rapid, close pressure 
rises aggregating 20 or more per minute with a shallow amplitude 
were described. (Fig. 9.) As the volume of gas within the abdomen 
increased the fluctuations became closer, approximating 56 to 76 per 
minute. The respirations in this particular case, a debilitated woman 
who had had ascites, were noticeably increased and were synchronous 
with those closely recorded up and down strokes. It also appeared 
as if the heartbeat transmitted an impulse to this artificially produced 
air bag within the peritoneal cavity. Two thousand cubic centimeters 
of carbon dioxide were thus introduced into the abdomen. By com- 
paring this curve with the several hundred obtained by the method 
of peruterine insufflation it was seen how absolutely it differed from 



Fig. 9. — Cystogram (300 c.c. of carbon dioxide introduced into the bladder at the 
same rate of flow as employed in peruterine tubal insufflation in a patient with 
artificial vagina), (d.b.) Shows effect of deep breathing; (r..v.b.) shows effect of vapitt 
shallow breathing; shows effect of voluntary abdominal straining causing 

marked rises in pressure, but there were no fluctuation waves as recorded jfl 1 ‘ 
normal peruterine insufflation; (p.h.iiM.) shows effect of pressure with hand <>\ei 
upper abdomen; (r.l.a.) pressure with hand over right lower abdomen; {dm.) press ui . 
with hand over bladder area. 


any and all of them. In one other ca.se where this procedure was 
repeated practically the same results were obtained. f 

Preoperative, Cooperative and Postoperative Insufflation . — It was 
further desirable to note the behavior of the mercury column in the 
same case (1) by preoperative uterine insufflation, (2) insufflation dur- 
ing laparotomy, and (3) in the event of the uterus being removed, 
upon the extirpated specimen itself. The object of this was to see 
whether the character of the contraction waves differed materially 
when the abdomen was opened and also to note the change wrought 
by the anesthesia. Accordingly in two cases it was possible to do a 
peruterine insufflation before laparotomy and before the narcosis was 
administered; then to repeat it without removing the uterine cniinuhi 


•Tills possiliilitv was suggested by Dr. Carl Hartmann. 

ICasi'? from the MonWflorc Hospital where a pneumoperitoneum was dc.Mr'd 
diagnosis. 
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wider identical conditions when tlie patient was deeply anesthetized 
and the abdomen open. Inspection of the tubes failed to elicit any 
motion. The curves described were shallow and slower, if they ap- 
peared at all, than in the normal state. The specimen itself exhibited 
the same type curves when removed from the body as it produced 
before the patient Avas anesthetized. These findings showed that the 
contraction waves seen on the kymograph during the clinical applica- 
tion of tubal insufflation are due to a mechanism residing within the 
genitalia themselves and further that tubal peristalsis is responsible 
for them. (In performing this experiment one has to be careful in 
handling uterus and tubes as manipulation naturally will produce 
pressure changes.) 

Evidence Derived from Abdominal Auscultation. — In carefully study- 
ing the sounds produced Avitliin the abdomen by the passage of the gas 
through the tubes, it Avas found that there Avere definite silent inter- 
vals betAveen a succession of sounds. In the specimen itself the bubbles 
of gas Avere seen to escape in two types of streams ; one, a rapid stream 



Fig. 10. — Showing tracing of direct intraperitonea) insufflation of abdominal punc- 
ture. Very shallow irregular curves with distinct rises when pressure is made over 
abdomen with the hand, or the patient strains deeply as noted at ( JJ.P.Str .). 
X marks the point where eight pulsations of a siphon-meter were recorded, primary 
rate flow 30 seconds per pulsation increased at ( 1 ) to 25 seconds and at X' to 5 
seconds. A*' — /? marks normal breathing. At P the troehar was pressed into the 
peritoneal cavity as it Avas thought that the gas was leaking. 


of rather large bubbles making a loud noise; and the other, a stream 
of sloAvly escaping small bubbles making a much loAver-pitched sound. 
Frequently a silent interval folloAved the high-pitched sound. The 
same findings Avere obtained in abdominal ausculation during the in- 
sufflation. These sounds Avere synchronous Avith the curves on the 
drum. It Avas possible practically every time to tell from the charac- 
ter of the sounds Avhethcr the curve Avas upward or downward, an 
assistant Avatching the kymograph Avliile one listens with the stetho- 
scope over the anterior abdominal Avail. This finding may also be 
taken as an indication of tubal contractions and therefore of tubal 
patency. If one listens over the abdomen Avhen the tubes are closed 
he Avill fail to hear these sounds, a fact already brought out by 
Henderson and Amos in 1921. s 

Radiologic Evidence of Tubal Peristalsis . — To these findings, radio- 
logic studies have brought the last and most striking proof of the 
clinical occurrence of tubal peristalsis. Dyroff® thought he had demon- 
strated the fact of tubal contractions in one case by the appearance in 
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the x-ray film of “pearl-lilce” shadows produced within the tubes 
injected with lipiodol. A. J. Bendick and I )0 have been fortunate in 
demonstrating tubal peristalsis by intrauterine lipiodol injection and 
studying the uterus and tubes with the aid of the fiuoroscope. We 
found contractions of the tubes in 18 eases out of 30 studied. The 
tubes in some of our cases had previously been removed surgically 
and in the remainder of the series they were either stenosed or non- 
patent. These facts were first established by pernterine tubal gas 
insufflation as it was desirable to avoid injecting an excess of lipiodol, 
or any at all, into the peritoneal cavity itself. We hazarded this only 



Pig'. 11. — Shows tubal peristalsis of tin; loft tube, lipiodol having boon injected 
through the uterus. The fimbriated end of the tube is beautifully shown. >o to 
also the increased length of the tube, 

in a small number of our eases where a light stricture was diagnosed 
by the gas test and only the slightest amount, one or two c.c. at most, 
of the lipiodol might find its way into the abdomen. 

A point of difference between using gas and using lipiodol or any 
other radiopaque substance in the diagnosis of tubal peristalsis is the 
fact that when the tubes are distended with the gas they become 
paralyzed for the time being. For the fluoroscopic visualization of 
tubal peristalsis with lipiodol, however, the tube lumen does not have 
to be distended with 1 lie fluid, a small amount sufficing so that the tube 
muscle retains its peristaltic action. The movement of the fluid can 
be readily observed under the fiuoroscope. (Fig. 11.) 
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It may be interesting to note that the uterus filled with lipiodol 
partly or to the point of distention does not change its shape as far 
as we can make out. In lower animals, however, well marked uterine 
contractions have been seen when the uterus is filled partially or com- 
pletely with lipiodol. Further observations on this particular point 
are under way at the Roentgen Department of Mt. Sinai Hospital in 
collaboration with Drs. ICross and Snow. 

SUMMARY AND CONCLUSIONS 

Tubal contractions occur in the presence of normal patency. These 
contractions can be studied by means of uterotubal gas insufflation 
and the kymograph. The gas streaming through the tubes at a con- 
stant pressure-rate-flow acts as an clastic body upon which tubal 
contractions register varying degrees of pressure. The character of 
the contractions is but little affected by the gentle inflow of the gas 
as comparison with the phenomenon in the surviving specimen without 
gas insufflation has shown. A rapid flow can cause a certain amount 
of irritation and is of course to be avoided. Rhythmic waves recorded 
upon the kymograph and manometric fluctuations indicate in an ob- 
jective way the presence of tubal contractions. These are absent when 
the tubes have been ablated or are closed or strictured at any point of 
its course from the intramural portion to the fimbria. 

They are totally absent in the dead specimen of human uterus and 
tubes. They are not due to uterine contractions which in the nonpreg- 
nant state have so far not been demonstrated. This holds true whether 
the uterine cavity is inflated by means of a closed balloon or whether the 
inflating gas has free passage as when the tubes are entirely removed 
from the uterus. The kymographic curves are produced by rhythmic 
tubal contractions and are not due to elasticity of the tube walls, as 
they cannot be reproduced by passing the gas through rubber tubing. 

They are further evidenced by periodic auscultatory signs through 
the abdominal wall during the act of insufflating. Bearing down, 
coughing, sneezing, or any violent diaphragmatic or abdominal muscle 
contraction influences the kymographic curves slightly but distinctly 
only when the tubes are actually patent. When the latter are non- 
patent these extraneous muscular efforts have no effect upon the 
kymographic curve. 

In the' absence of tubal patency and tubal contractions, the kymo- 
graphic record describes an upward slanting line, and when the high- 
est pressure point is reached it describes a horizontal line which drops 
when the cannula is withdrawn from the uterus. 

The evidence so far adduced points to the fact that certain condi- 
tions influence their character and occurrence. In the presence of 
spasm an initial high pressure is followed by a drop in pressure which 
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is succeeded by the appearance of regular rhythmic contraction waves 
on the kymograph. Narcosis has been demonstrated as definitely 
lessening the rate and amplitude. In the presence of cervical re- 
gurgitation and the absence of fluctuations, bearing down efforts on 
the part of the patient will settle the diagnosis. If the pressure rises 
as a result of these straining efforts it indicates that the tubes are 
patent but their peristaltic motion is impaired. In cases of doubt this 
lias proved a valuable aid. 

Since tubal contractions depend upon ovarian activity their charac- 
ter changes with the particular phase of the menstrual cycle. I have 
found them also to be definitely affected by such conditions as grave 
functional amenorrhea in young women and by the preclimacteric and 
climacteric state. In these conditions the kvmograpliic curves are 
shallow if at all present and are less frequent to the minute. In many 
cases of sterility associated with amenorrhea, however, manomctric 
fluctuations are present during tubal insufflation and sometimes they 
are well marked, resembling the behavior of normal tubes. Although 
no parallel investigation of the presence and content in the blood of 
female sex hormone has been carried out in these cases, which appears 
to be a most desirable procedure, the results here obtained point to 
retention of tubal peristalsis without sufficient hormone present in the 
same case to activate the uterus to the full degree of menstruation. 
Repeated tests of tubal peristalsis have not been undertaken clinically 
to study the variation in contraction rate and frequency per minute 
as has been done with excised organs and strips of organs. Such a 
procedure as blood examination, if systematically carried out, as was 
done by Dr. Robert T. Frank and his associates for female sex hor- 
mone, would yield data that might prove of great help in diagnosing 
tubal and ovarian function. The findings so far point to the possi- 
bility of arriving at a simple diagnostic test of one phase at least 
of ovarian function; namely, that which influences tubal contractions 
and therefore ovular transportation. 
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OBSERVATIONS UPON THE COEXISTENCE OF CARCINOMA 
FUNDUS UTERI AND PREGNANCY* 


Bv Edward 'A. 


Schumann, M.D., F.A.C.S., 


Philadelphia, Pa. 


C ARCINOMA of the cervix complicating pregnancy is a well-known 
though fairly uncommon lesion, but the association of adeno- 
carcinoma of the fundus uteri and pregnancy seems not to have been 
observed, and the possibility of its occurrence is usually dismissed by 
pathologists with the statement that such combination is impossible. 

0. Sarwev 1 says that it is unthinkable that carcinoma of the fundus 
and pregnancy can coexist, since even though it might theoretically 
be possible that conception could take place during the incipiency 
of carcinoma, still the development of the ovum in a uterine cavity, 
the seat of carcinomatous degeneration, is impossible. He thinks that 
the earlier reported cases of -I, Veit, Chiari, Muller, Bousquet, and 
Neyronis were probably chorioepifhelioma, which had been described 
by Sanger after their publication. 

A review of the literature fails to disclose any detailed reports of 
cases of this combination, although Muller 2 states that carcinoma of 
the uterine body is a very rare complication of pregnancy, since the 
presence of the neoplasm in the fundus acts much more as an in- 
hibition of conception than does the cervical form. When such cases 
do occur, he says, the growth is usually found springing from the 
placental site and ordinarily results in abortion. Muller cites two 
cases of his own, which are not detailed, and one each of Veit and 
Chiari. 

It is difficult to understand just why this coincidence does not 
occur more frequently. Women subject to carcinoma are said to be 
beyond the childbearing age usually. But there are many, many 
cases in which the patient is under forty and still in the full possession 
of her reproductive powers. Again it is believed that the degenerated 
carcinomatous endometrium cannot furnish the proper nidus for the 
ovum, but inasmuch as we know that adenocarcinoma is commonly a 
small, sharply circumscribed growth for a number of months and 
that, during this period flic remainder of the endometrium has under- 
gone no appreciable change, it would seem that such degeneration 
need not necessarily preclude the possibility of pregnancy. The 
chemical reaction of the uterine cavity may possibly be altered in the 
presence of carcinoma, but there is no evidence that this is true. 
One is rather tempted to believe that possibly those instances in 
which adenocarcinoma closely follows pregnancy and labor may, in- 
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deed, liave been cases in which the carcinoma existed in its incipient 
stages during gestation. 

Cullen 3 believes that the occurrence of pregnancy has little to do 
with the origin of adenocarcinoma of the body of the uterus and 
reports nineteen cases of this condition, of which ten, or 52 per cent, 



Fig. 1. — Cut rotted material, showing' endometrium with maiked glandular piollfoia- 

tion and worm ai langement. 



Fig. 2. — Endometrium showing simple glandular hjpnplasin and some fndonutrl.il 

i ••action. 

never had children. Seven! een of lliese pniienls were married, and it 
is a significant fact that six out of the seventeen have never con- 
ceived, a far higher ratio of sterility than is found under normal 
conditions. It is just possible that the cause that prevented concep- 
tion is in some way responsible for the development of the carcinoma. 
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The clinical diagnosis is manifestly an impossible one, since slight 
bleeding during the early months of gestation will naturally be at- 
tributed to some pathologic condition of the ovum or its envelopes, 
and there is nothing else to call attention to the fact that an endo- 
metrial neoplasm may exist. 



Fir. 3. — Section .'■•Iiowin.tr tin? syncytium witli a cell islet at 1. 



Fir. 'I. — The decidua, liirli power. 


The histologic diagnosis of the nature of the tissue also presents 
great difficulty. Endometrial reaction to the development of an ovum 
is so various in its form and the behavior of the epithelium often 
so closely simulates new growth morphology that a definite conclusion 
cannot often be reached. 
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The normal changes taking place in the uterine mucosa during early 
pregnancy are simply an exaggeration of the regular premenstrual 
alteration, and as Frank 4 clearly states, the mucosa hypertrophies 
greatly throughout the uterus, particularly at the placental site. 
Through this hypertrophy the interior of the uterus becomes mam- 
millated and nodular. The stroma reaction is more uniform and 
greater in degree than that occurring before menstruation. The de- 
cidual cells are larger, and, therefore, in sections the tissue looks 
more like an epithelial than a connective-tissue structure. The glands 
show marked reduplication so that they are almost in contact in the 
spongy layer. In the compacta they are few in number, and some 
appear to have lost tlieir connection with the uterine lumen. 

In some instances hyperplasia with the formation of pseudopapillae 
of the epithelium takes place, giving rise to the so-called glands of 



Pip. 5. — Decidua with scattered syncytial cells and some Irrcsular and atyl'icl 

uterine Blands. 


Gebhard. Microscopically the picture is startlingly like an epithelial 
new growth even in perfectly normal pregnancy. 

Adenocarcinoma of the pregnant uterus may easily he mistaken for 
cliorioepithelioma, especially the form described by Ewing as chorio- 
adenoma; and, indeed, except for the typical glandular changes, the 
tissue here presented might well come under this classification. 

The particular specimen which came under my notice was so puz- 
zling that it was submitted to a number of pathologists, all oi whom 
finally agreed that the cellular morphology and arrangement were 
definitely that of adenocarcinoma, and the diagnosis was generally 
concurred in. 

The history of the case i? as follows: C. .T. D., npyj forty-thiee, nmnie'h 
Italian, 10 para, was admitted to the Frankford Hospital September 1ft, 1 -■’> 
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complaining of uterine bleeding and backache. Her past medical history and 
her family history were irrelevant. She had menstruated at the age of thirteen, 
regularly and normally. She had had ten normal labors the youngest child being 
two years of age; no miscarriages. The last menstrual period began twenty days 
before admission and had continued intermittently ever since, alternating with a 
thin, serous discharge. She had some pain in the back which did not radiate and 
some pain in the lower abdomen. She gave an indefinite history of a similar attack 
of irregular bleeding and leucorrbea five years previously. 

General physical examination was negative, patient being a large, buxom woman, 
normal as to heart and lungs and with a somewhat pendulous, adipose abdomen. 
On vaginal examination, the vaginal outlet was multiparous, the perineum relaxed, 
the cervix hard and dense and without laceration, the uterus was large, boggy, 
movable, and forward in good position. The tubes and ovaries were negative. There 
had been no history of a missed menstrual period or any of the early phenomena 
of pregnancy. The provisional diagnosis was carcinoma fundus uteri. Under gas 
anesthesia, a gentle curettage was performed. 



Fie. G. — Section through the carcinomatous area stiowinp irregular arrangement of 
glands and breaking of the limiting membrane. 

Microscopic examination showed the uterine curettings to be composed prac- 
tically entirely of glandular tissue, very markedly hypertrophied and showing very 
active growth, with many mitotic figures. There was a distinct breaking through 
of the limiting membrane in each case with an oozing, so to speak, of the glandular 
elements through the limiting membrane and a tendency to form new glands. 

Pathologic Diagnosis, Adenocarcinoma of Uterus . — Upon this diagnosis abdominal 
p:\nliysterectomy was performed on September 2f>. The uterus was uniformly en- 
larged to the size of a large orange, was soft and gave the impression of pregnanev. 
However, it was removed and on sectioning the organ it was found to contain a 
normal two and one-half months’ pregnancy with the sac unruptured. Just under 
the lower border of the gestation sac was a grayish, necrotic area, limited to the 
mucosa, somewhat circumscribed to about 0 cm. in diameter. This area did not ex- 
tend under the placenta, was not elevated above the surface, was not especiallv 
vascular, and was everywhere at least 3 cm. above the internal os, with which it 
had no connection. 

The patient made a good recovery and was discharged from {lie hospital in two 
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weeks. Oil reexamination twenty mouths later the woman was fount! to be in good 
general health ancl presenting no evidence of metastasis or recurrence. 

The uterus was submitted to Dr. William M. L. Spaeth, pathologist to the hos- 
pital, who presented this interesting report: “The specimen consists of the uterus, 
both tubes and both ovaries. There is also present in the specimen what appears 
to be a three months’ fetus and the placenta with its membranes intact in addition 
to a large amount of blood clot. On examination of the uterus we find that it is 
approximately the size of a four months’ pregnancy, that it is very soft and 
friable, that the portion of endometrium about 3 cm. above the cervix has been 
curetted away and that the fundus below the ovum contains a distinct sloughing 
cauliflower-like mass. This mass is very intimately attached to the underlying 
tissues and before it separates from the tissue it breaks, leaving a rough granu- 
lated appearance. The confines of the mass are rather well marked 1 cm. beneath 
the endometrium. 

“The cervix presents evidences of old, healed lacerations and many Nabothian 
cysts. Both tubes are present in the specimen as are the ovaries, but outside of the 
fact of a few retention cysts in the ovaries there are no gross changes. The fetus 
measures approximately 8 cm. in length, and the placenta seems to be intact. 



Fig. 7. — High power section showing a mass of epithelial cells, partially tlbil . 
by stroma and showing only a faint gland-like structure. Many of the cons < 
broken up, many show mitotic figures. 

“Microscopic examination shows a very marked hypertrophy of all the glandular 
elements of the endometrium. There is a very active overgrowth of all the cells 
with rapid growth and the production of many mitotic figures. There is a tendencj 
to the formation of many new glands. In addition we find areas which show true 
placental tissue. The uterine musculature shows much fatty degeneration. Ihf 
cervix shows a marked degree of fibrosis and evidences of old lacerations and also 
chronic inflammatory changes. Both tabes- show chronic inflammatory changes 
as do the ovaries. 

Pathologic Diagnoses . — •Adenocarcinoma fundus uteri; uterine pregnancy vi 
placenta and fetus; chronic cervicitis; bilateral salpingitis (chronic); hi fat ora 
perisalpingitis (chronic) ; bilateral oophoritis (chronic) ; bilateral perioophoritis 
(chronic); bilateral cystic degenerations of ovaries.” 

A critical examination o£ many sections revealed certain charac- 
teristics wbicli were definite and peculiar to this growth. 
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There were present normal decidua, a normal placenta and fetus. 

Pronounced stroma reaction was found with many large decidual 
cells and cell islets. 

The glands were much reduplicated, showing marked hyperplasia, 
but throughout, there was a breaking through of the limiting mem- 
brane and a massing of.' the epithelial cells outside the confines of the 
glands, wilh the typical rain-worm-like convolution of the latter and 
markedly irregular mitotic figures. 



Fig. 8. — Gross specimen. Placenta shown above. Fetus has been removed. 


This glandular arrangement was characteristically that of adeno- 
carcinoma and upon it the diagnosis was made of that form of neo- 
plasm as differentiated from ehoriocpithelioma. 

'fhe tumor was entirely extra placental, which is not usually the 
case in ehoriocpithelioma nor was there any evidence of the exist- 
ence of a second placenta, from a twin pregnancy. 
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CARCINOMA OP THE UTERINE CERVIX*' 

By Henry Schmitz, M.D., P.A.C.S., Chicago, III. 

TT IS impossible within the time allotted to render a complete dis- 
course on carcinoma of the uterine cervix. The study of the dis- 
ease, however, offers many practical and important fields, as: (1) 
The relation of infections of the cervix and of pregnancy to the eti- 
ology and the prophylaxis of cervical carcinomas; (2) the study of 
the extent of the carcinoma in its influence on prognosis and treat- 
ment, and (3) the histopathologic character of the tumor tissue and 
its relation to the prognosis and treatment. These three phases will 
form the basis of this discussion. 


THE RELATION OF INFECTIONS OF THE CERVIX AND OF PREGNANCY TO THE 
ETIOLOGY AND PROPHYLAXIS OF CERVICAL CARCINOMAS 

Several elementary facts ma 3 r be cited which are of importance in 
the direct and indirect etiology of carcinoma and in the aim of prophy- 
laxis. 

A carcinoma never grows in healthy tissues and organs. It always 
has a focal beginning. It does not possess a limiting capsule like a 
benign growth but is infiltrating like the roots of a tree. The tumor 
forms a continuous dendritic cellular mass. Such growths probably 
arise from a subepithelial inflammation which stimulates the epithe- 
lial cells to proliferate. The chronic inflammation causes a decrease 
in the differentiation activity of the epithelial cells which then grow 
into the depths and become atypical. 

The most common evidences of chronic inflammations of the cer- 
vix are erosions and hyperplasias — the results of infections — and of 
traumas or lacerations. The infections are mainly gonorrheal, but 
may be caused by other pyogenic bacteria. Infectious diseases ot 
childhood and the infantile gonorrheal vulvovaginitis not infrequently 
cause chronic cervicitis. This is an important fact as one might 
overlook such an occurrence in a nondeflorated woman. In the mui- 
tiparas infections and inflammations may occur by an ascending route 
if the vaginal introitus gaps. Bacteria and extraneous substances 
may find an entrance to the upper vagina. The continued clnoni*. 
irritation then causes the same changes as mentioned above. A lain 
ation of the cervix may indirectly predispose to chronic inflammation 
as the everted endocervieal mucosa becomes irritated. I be piofust 
leueorrhea may then macerate the squamous cells covering the wginu 

•Read at a meeting of the Chicago Gynecological Society, January 21 . UJ.. 
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portion of the cervix. The defect is covered with cylindrical cervical 
canal epithelium which can live in the discharge. The cervical ero- 
sion has been formed. Culbertson 1 states: “The sequence of devel- 


opment of erosions then consists of infection or trauma, inflammation, 
leucorrhea and papillary erosions.” The varied cellular develop- 
ments that characterize erosions in the several phases are evidenced in 
some instances by extensive proliferations of cells, the development 
and arrangement of which clearly place the condition at the line bor- 
dering malignancy, or show that malignant disease is definite: the 
so-called erosion carcinoma. In other instances the erosion may show 
a tendency to heal spontaneously when squamous-cell epithelium cov- 
ers the previously formed glands on the portio. Nabothian follicles 
and cystic degeneration of the cervix result. The atypical cell pro- 
liferation is increased and is often accompanied by disordered growth, 
intense activity, rapid proliferation, and imperfect organization. 
Squamous epithelial cells are often seen deep in the glands. The 
glands may be so closely packed as to suggest strongly the direct de- 
velopment of the alveoli characteristic of malignant disease. 

The deductions that may be drawn from these observations are: 
(1) Cervical erosions must be treated whenever discovered on exam- 
ination, whether they do or do not cause symptoms. (2) Every par- 
turient. mother should be examined from eight to ten weeks postpar- 
tum, and if lacerations of the cervix or extensive relaxation of the 
vaginal introitus are found they should be repaired by Emmet’s 
trachelorrhaphy and a perineorrhaphy. (3) Erosions that have ex- 
isted for some years or are very extensive should be excised by a 
Sturmdorf operation or a high cervical amputation. Subsequent mi- 
croscopic examinations of the removed tissues often show atypical 
squamous-cell or adenomatous proliferations that may present every 
histologic evidence of malignancy. Kecent erosions may be success- 
fully healed by the cautery method. However, erosions of wide ex- 
tent or long existence should be treated by radical surgical measures. 
If found to be clearly malignant on subsequent microscopic examina- 
tion then such cases should be treated accordingly. These conclu- 
sions, based on microscopic evidence, constitute the prophylaxis of 
carcinoma of the uterine cervix. 

The relationship between pregnancy and the incidence of cancer 
has been investigated in four hundred consecutive cases of carcin- 
oma of the cervix. The incidence of the number of pregnancies is 
shown in Table I. 

It is apparent from Table I that about (50 per cent of the 400 eases 
of carcinoma oi the cervix occurred in women who had had three or 
less pregnancies. It seemed possible that such paras were predom- 
inant in the Ended States. Therefore the number of pregnancies 
was determined in 400 women of cancer age but free of the disease. 
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Table I 



number or 

PREGNANCIES IN CANCER 
OP THE UTERINE CERVIX 
NUMBER PER CENT 

NUMBER OP 
PREGNANCIES IN 400 
WOMEN OP CANCER AGE 
NUMBER PER CENT 

Nulliparas 


14.75 

73 

18.25 

Primiparas 

78 

19.5 

5G 

14.0 

Secundiparas 

53 

13.25 

CO 

15.0 

Tertiparas 

51 

12.75 

72 

18.0 

Nulliparas to tertiparas inclusive 

211 

60.25 

261 

65.25 

Quadriparas 

36 

9.0 

42 

10.5 

Sextiparas 

34 

8.5 

28 

7.0 

Quintiparas 

25 

6.25 

16 

4.0 

Septiparas 

19 

4.75 

18 

4.5 

Octiparas 

I 10 

2.5 

14 

?».«! 

Noniparas 

13 

3.25 

7 

3.75 

Deciparas 

9 

2.25 

5 

1.25 

Undeciparas 

4 

1.0 

4 

1.0 

Duodeciparas 

2 

0.5 

2 

0.5 

Tcrtiodeciparas 

3 

0.75 

2 

0.5 

Quartodeciparas 

2 

0.5 

1 

0.25 

Quintodeciparas 

2 

0.5 

0 

0.0 

Total 

400 

100.0 

400 

100.0 


The results have been placed in the same table. It is interesting to 
note that the percentages of cancers in the various parities run almost 
parallel with the percentages of the parities in the noncancerous 
women. (See Fig. 1.) The teaching that women with many children 
have cancer relatively more frequently than sterile women or women 
with few children is therefore not supported by this study. Observa- 
tions made in Central European families with many children may 
have led to this deduction on account of the greater preponderance of 
married women with four or more children in such countries. 

We agree with Farrar- that the lacerations resulting from the 
trauma of labor predispose to carcinoma due to the atypical cellular 
changes occurring in such cervices in the form of eversions and ero- 
sions. Kauffmann, 3 in a study of 2000 cases of cancers of the genital 
canal, observed that no definite relationship between carcinoma of the 
cervix and the number of children can be established. Numerous 
births do not favor the appearance of cancer. Inflammatory disease 
resulting from infections, irritations from without, and traumas ap- 
parently are the predisposing causes of malignant disease of the 
cervix. 


THE CLINICAL GROUPING OP CERVICAL CARCINOMAS 

Cervical carcinomas should lie grouped according to the extent of 
the disease. Such a grouping facilitates the formation of indications 
for the proper method of treatment and the study of the efficacy and 
prognostic value of therapeutic measures. It would seem desirable 
that some uniform method of grouping he adopted if the lull value 
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of comparative studies is to be readily available. The classification 
used in our clinic* since 1916 is as follows: A, the primary; B, the 
recurrent; and C, the secondary carcinomas. The addition of the sec- 
ondary carcinomas, as suggested by Ward and Farrar, 5 has been 
adopted in the grouping. A recurrent, carcinoma signifies a renewed 
activity of the cells after a preceding radium treatment, and a sec- 
ondary carcinoma means a recurrence after panhysterectomy for car- 
cinoma of the cervix. Table II describes the groups in each class and 
gives the method of treatment at present employed. Group 1 cases 
may be treated either with surgery or with radiations. Should such 
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cases prove to be poor surgical risks then radiations are indicated. 
Complications which contraindicate surgery are grave forms of con- 
stitutional disease's as tuberculous infections, diabetes mellitus. severe 
cardiac disturbances, diseases of kidneys, arteriosclerosis, asthenia, 
and so iorth. The presence of virulent, bacteria, especially strepto- 
cocci, in the cervical secretion also forms a contraindication to hys- 
terectomy. Such patients almost invariably succumb to septic perito- 
nitis. 'Whether the Kuge-Philipp s viruleney test, will enable us to 
predetermine the pathogenic character of such invading bacteria is at 
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present under our investigation. About 20 per cent of cervical car- 
cinomas show the presence of virulent cocci. Such eases are there- 
fore treated with radium. 


Table II 

The Grouping of Primary Carcinomas of the Uterine Cervix 


GROUP PHYSICAL FINDINGS INDICATED TREATMENT 


1. 

Clearly localized carcinomas 

Surgery or radiation 


o 

Borderline cases with wide or peripheral 
invasion of the cervix and a doughy con- 
sistency of the paracervical region 

Combined 

x-rays 

use of radium 

and 

*3. 

The clearly inoperable cases with indura- 
tion of the paracervical tissues and the 
parametria which are not fixed 

Combined 

x-rays 

use of radium 

and 

4. 

The terminal cases characterised bj' fixa- 
tion of tissues or the frozen pelvis 

Palliative 

treatment 

a n d symptomatic 


Table III 


Grouping of Recurrent and Secondary Carcinomas of the Uterine Cervix 


GROUP 

PHYSICAL findings 

INDICATED 

TREATMENT 

1 . 

Local recurrence, clearly localized 

Combined 

x-rays 

use 

of 

radium and 

O 

Parametrial recurrence, without local re- 
currence 

Combined 

x-rays 

use 

of 

radium and 

3. 

Local and parametrial recurrence 

Combined 

x-rays 

use 

of 

radium and 

4. 

Fixation of tissues 

Palliative 

treatment 

a n 

d 

symptomatic 


In a series of 183 cases of primary cervical carcinomas treated with 
a combination of radium and x-rays during the years 1934 1o 1920 
inclusive, the following results were obtained : 


Groups : 

1 

2 

o 

It 

4 

Total 

Total number: 

10 

21 

03 

5.0 

383 

Five-year healings : 

8 

7 

11 

0 

20 

Per cent: 

80.0 

33.3 

11.8 

0 

14.2 


If the untraced cases, namely 57, are subtracted from the total, 
then 126 cases were followed up for five years, a curability ol 20.6 
per cent. 

The operable cases number 31 with 35 five-year end-results, or a 
relative curability of 48.4 per cent. The cases belonging to Group 4. 
characterized by a frozen pelvis or fixation of the tumor, have all 
succumbed to the disease. Such cases should not be treated with mas- 
sive radiations with the expectation of arresting the growth of the 
tumor. They offer an absolutely bad prognosis. 

The clinical grouping of cervical carcinomas, therefore, facilitates 
the selection of the proper method of treatment and offers a means 
for estimating the probable efficacy of the treatment. 
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It is interesting- to compare results of treatment of cervical carcin- 
omas in various clinics, dividing the eases according to the method 
of treatment. The percentage of relative cures means the number of 
operable cases well after five years. 

In estimating the value of the three methods of treatment the per- 
centages of the relative cures should be compared as they represent 
the number of five-year cures in the operable cases. The absolute 
cures mean the five-year cures obtained in all cases admitted to the 
respective clinics. It is obvious that many more advanced and inop- 
erable cases are admitted to the radiologic departments than to the 
surgical divisions. Hence the percentages of absolute cures in these 
clinics must lie low. 


Table IV 


Five-Year End-Results With Variofs Methods of Treatment 


CLINICIAN OPERABILITY 
FEB CENT 

TOTAL 

NUMBER 

TOTAL NO. 
LIVING 

RELATIVE 

CURES 

ABSOLUTE METHOD OF 

CURES TREATMENT 

Clark. J. G. 

17.0 

140 

12 

27.2 

8.0 

Radium 

Bailee and Jlealv 

os o 

1(55 

23 

34.1 

13.0 

Radium 

Kolircr 

•I 0.7 

120 

3(5 

40.7 

27.8 

Radium 

Ward and Farrar 

23.(> 

72 

17 

52.04 

23.G 

Radium 

Herman 

Ifi.fi 

217 

44 

40.5 

20.3 

Radium 

Dooderlein 

32.(5 

7 ~)~) 

103 

30.3 

13.2 

Radium and x-ravs 

Bniseh 

51.0 

10S 

28 

23.8 

34.1 

Radium and x-ravs 

Schmitz 

1(5.0! 

18.3 

2(5 

48.4 

14.2 

Radium and x-rays 

MartzlafT 

52.] 

387 

.102 

4(5.5 

2(5.0 

Surgery 

Stnoekel 

70.(5 

350 

08 

35.4 

2(5.6 

Surgery 

Graves 

(54.0 

181 

34 

34.2 

IS. 5 

Surgery 


THE 1 1 1 STO PATH OLOG 1(1 CHARACTER OF CERVICAL CARCINOMAS IN RELATION 
TO TIIE PROGNOSIS OF TREATMENT 

The observation may be frequently made that a primary cancer of 
clinical Groups .1 and 2 did not respond to treatment, though a rela- 
tively good prognosis was justifiably rendered. The patient either 
succumbed to the progressive growth or to a recurrence appearing 
within a short time after treatment, either surgical or radiologic. Un- 
doubtedly carcinomas occur which show marked degrees of pleomor- 
phism or unditierentiation. They are so highly malignant that the 
indicated treatment is powerless. The histologic malignancy of the 
growth is one factor in such hopeless eases; the extent of the growth 
is another; and loss of avidity of ihe carrier, that is, total absence of 
careinolytie reactive powers in the serum of the host, is probably a 
third reason. We are. however, concerned in this paragraph only 
with the histopathologic aspects of carcinomas. It has already been 
shown that clinical Group 4 cases give an absolutely bad prognosis. 

A study of the morphology of cervical carcinomas has been made 
bv Sehnf I biender and h'ermaiinerA Alter, 7 MartzIotT and others. 
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Martzloff reports a better end-result of treatment in spinons-eelled 
carcinomas, namely, 47 per cent; in the round-celled types, 24 per- 
cent, and in tire spindle-celled types, 9.5 per cent. Grcenough* found 
a very definite relationship between the degree of malignancy and 
the prognosis of breast carcinomas. Pour classes of malignancies were 
distinguished from low to high according to' the degree of anaplasia 
as expressed in the irregularity in size and shape of cells and nuclei, 
hyperchromatism, functional activity, and mitoses. The results of 
treatment in each class were: 


GREENOUGU ’S RESULTS 


CLASS 

PATHOLOGY 

NUMBER 

OP CASES 

NUMBER 

OP CURES 

PER CENT 

OF CURES 

i 

Much differentiation 

6 

4 

00.6? 

2 

Moderate differentiation 

19 

9 

47.37 

3 

Slight differentiation 

43 

10 

23.20 

4 

Highly malignant 

22 

0 

0 


Broders 10 has shown a very definite connection between the cellular 
differentiation and undifferentiation of carcinomas and the good clin- 
ical end-results obtained after ti-eatment. He recognized four grades 
of carcinomas. 


Bkoders ’ Results 


GRADE 

PATHOLOGY 





NO. OP CASES 

PER CENT 

PER CENT GOOD 
END-RESULTS 

1 

Differentiation 

100 

to 

7n 

per 

cent 

82 

9.31 

00.20 


TJndifferentiation 

0 

to 

25 

per 

cent 




2 

Differentiation 

75 

to 

50 

per 

cent 

407 

4G.25 

GG.1G 


TJndifferentiation 

25 

to 

50 

per 

cent 




3 

Differentiation 

50 

to 

25 

per 

cent 

282 

32.04 

24.82 


TJndifferentiation 

50 

to 

75 

per 

cent 




4 

Differentiation 

25 

to 

0 

per 

cent 

109 

12.38 

10.09 


TJndifferentiation 

75 

to 

100 

per 

cent 






Hueper and I 11 studied the pathology of 339 cases of cervical carcin- 
oma. The factors used in the study of anaplasia comprised the cell 
type, the irregularities in size and shape of cells and nuclei, distinct- 
ness and clearness of cell wall, functional activity of cells, hyper- 
chromatism and prophases, and mitoses. A numerical malignancy 
value was given to each one of the factors. The sum of these values 
was termed by Hueper Ihe “Histologic Malignancy Index.” The 
lowest index attainable is 30. the highest 40. The cases were divided 
into four groups, namely, malignancy index 30 to 20; malignancy in- 
dex 23. to 25; malignancy index 26 to 30; and malignancy index 33 to 
40. The end-results were known in fifty cases. The clinical Group 3 
cases numbered eight and, being hopeless, were omitted. 

A rise in the malignancy index causes a decrease in the percentage 
of good end-results. The same observation was made in the series <4 
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Schmitz’ Ke.sui.ts 


cnorp 


IViTHOI.OC.Y 


NO. OK CASKS 


NO. OK COOl) 
ENP-KESIH.TS 


PKK CENT 0001) 
EXP-RESULTS 


I 

Malignancy 

index 

10 

to 

20 

13 

10 

70.07 


Average 

3 o.07 






42.80 

o 

Malignancy 

index 

21 

to 

23 

14 

G 

n 

A ve rage 
Malignancy 

23.17 

index 

20 

to 

30 

11 

o 

Si 

27.27 


Average 

20,41 





0 

0 

4 

Malignancy 

index 

31 

to 

40 

4 


Average 

'1 •» OO 
«>'».«>*> 









/yy_2. Grruo/i s ojt f ///'sloloc , lcal/'/a2i<>na/7cy 
Jnc/ cjt and 7v><? yeorjEhet 7?e $ celts . 

/%J IfonancytTneteje 
Jeers- P?tTS ulfe . 


live-year end-results classified according' to the clinical groups. As 
the local extent ol the carcinoma increased so the number of five-year 
healings decreased. An investigation is now being conducted to de- 
termine whether the degree of histologic malignancy index is depend- 


00b THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

ent Oil tlie duration of tlie disease, that is, whether the index increases 
in height with the increase in the duration of the disease. 

DISCUSSION 

The interpretation of the prognostic value of the malignancy in- 
dices and of the clinical grouping of the carcinomas according to their 
clinical extent may be facilitated by projecting the percentages graph- 
ically. The abscissae represent the percentages and the ordinates the 
clinical groups and the malignancy index. (See Fig. 2.) The graphs 
of the five-year end-results and the malignancy index are almost 



from 2/egrce of fl/raf testa- 


B rotters' 7?ct u-lis. Grconat *}/, !» 7?e rults . 

■ ScAm/fr 'Bttsulfs. Btraiofrftenit -/fa/tynane/ 

‘ te'r'C. 


parallel. Two facts stand out clearly: (1) The clinical Group 4 eases 
characterized by fixation of tissue and regional lymph-node ini oh e- 
ment give an absolutely bad prognosis. (2) Carcinomas having a 
malignancy index above 31 corresponding to Graders’ Grade 4 am 
Greenough’s Class 4 offer the “worst” prognosis. A malignancy in- 
dex above 31 is shown to be 100 per cent within the “worst pjogno- 
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sis. The clinician may have to consider these two facts in the progno- 
sis and treatment of carcinomas. 

The results reported by Broders, Greenough, and me also, may be 
plotted as seen in Fig. 3. Differences between Greenough ’s and my 
results are negligible. The better results of Broders may be due to 
the fact that a much larger number of cancers formed the basis of 
his findings. All agree that high malignancy is shown by cells and 
nuclei of irregular shape and size, without secretory function, and 
arranged in solid columns, large or small, together with numerous and 
irregular mitoses and hyperchromatism. The degree of malignancy' of 
a carcinoma can be determined with a reasonable accuracy by study 
of the histology of the tumor. 

An average of the three percentages in each grade may be taken. 
For Grade 1 it w'ould be 77 and for Grade 4 it Avould be 3.4. A line 
drawn through these points strikes the percentage 53 in Grade 2, and 
29 in Grade 3. These percentages coincide with those of the averages 
in each grade. This straight line, therefore, may be termed the “ma- 
lignancy graph. 5 ’ The graph represents the probable range of aver- 
ages of good end-results in each grade or group. In Grade 1 the per- 
centage of good end-results may vary from 90 to almost 67 per cent; 
in Grade 2 from 67 per cent to 42 per cent; in Grade 3 from 42 to 12 
per cent; and in Grade 4 from 12 per cent to 0. The good results of 
treatment reported by Broders, Greenough and myself are contained 
within these limits. 

conclusions 

1. Cervical erosions and hyperplasias resulting from infections, in- 
flammations or traumas should probably be considered as some of the 
potentially predisposing causes of cancer. A surgical correction of 
lacerations of the cervix and perineum in recent traumas, and an 
amputation of the cervix with erosions or hyperplasias of long stand- 
ing, are deemed advisable. A definite relationship between carcinoma 
of the cervix and the number of labors could not be established. Nu- 
merous births apparently do not increase the liability to cancer. On 
the other hand injury of the cervix from birth trauma resulting in 
chronic proliferative changes may be considered as predisposing fac- 
tors of cancer. 

2. The indications for the treatment of cervical carcinoma should 
be based on the clinical grouping. The grouping is determined solely 
from the extent of the growth. Group 4 cases are characterized by 
fixation of tissues and offer an absolutely hopeless prognosis. 

3. The determination of the degree of histologic malignancy enables 
a physician to render a relative prognosis in the treatment of cervical 
carcinoma. A high degree of anaplasia is always associated with a 
bad prognosis, while a high degree of differentiation usually means 
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a good prognosis of treatment unless a case should belong to clinical 
Group 4. The clinician will probably have to consider the histologic 
malignancy index in selecting the method of treatment. 
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A GYNECOLOGIST LOOKS AT PROSTITUTION ABROAD 

With Reference to Electrocautery Treatment of Gonorrheal 

Cervicitis and Urethritis* 

By Robert L. Dickinson, M.D., F.A.C.S., New York, N. Y. 

I N THE world-wide contest with disease one finds spectacular retreat 
on every field except three. The first of these, cancer, can, how- 
ever, claim able organization and educational campaigns for early 
diagnosis and operation, for long research and for the study of irradi- 
ation. As to the combat against the second, the most common disease 
transmitted by prostitution, the group of men which has taken least 
part is that group ■which is most concerned. The gynecologists are 
the men most concerned because their patients pay the great penalties 
of gonorrhea in sterility, invalidism, obstinate infections and mutilat- 
ing operations. We have been too busy digging into and perfecting 
the technic of what constitutes nearly one-fourth of major surgery to 
consider prevention. 

As to the third stalemate which is the chief of all medical failures, 
the mortality and morbidity of childbed, our national medical soci- 
eties fight government help. Thus it happens that in our specialty 
there are found the two universal diseases which are not yielding to 
modern sanitary progress and which are not subjected to whole- 
hearted marshalling of the opposing forces. 

Furthermore, while one is grouching, it would be in tune to dray, 
attention to the way we hold aloof in our college courses and soci- 
eties and journals from the chief field for preventive gynecolog}, sex 
education in the medical sense, covering such items as premanta 

•Report from the Committee on Maternal_ Health. Now 1 ork, road before t! 
American Gynecological Society, May 21, 1027. 
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examination, tlic office confessional with admonition, or birth control 
instruction where properly due. Indeed, whenever we decline to take 
any official part in world problems which fall directly within the 
scope and practice of our specialty (like sterilization and birth con- 
trol), it is with a poor grace that we refuse help or guidance to the 
lay organizations that try to make up for our neglect. 

In the fifty years of the life of this society of specialists on dis- 
eases of women, and among its fifteen hundred published papers, this 
is the first time that the word “prostitution” has dared to show 
itself in a title. Furthermore, the organization that had Noeggerath 
for a member has not had the word (jonorrhea among its captions as 
often as once in two hundred papers. 

DISCOURAGEMENT ABOUT CURE OF GONORRHEA 

In a visit to fourteen countries made last year by the Secretary of 
t he Committee on Maternal Health there was encountered a general 
expression of opinion that the present methods of diagnosis and 
treatment of syphilis give the strongest hopes for steady recession 
and, in the more civilized and controlled parts of the world, for 
eventual conquest of the disease. This was in strong contrast to the 
feeling about gonorrhea. “The more obstinate forms of infection of 
the cervix,” several men of large experience said, “are incurable.” 
The inscribed and arrested prostitutes were found to be in the hands 
of able specialists in dermatology-syphilis in the large cities that 
were visited but their prominent gynecologists seemed to take no 
part in the troublesome problem. As an important side issue bearing 
on our Committee study of sterility it was therefore deemed advisable 
to inspect the technical methods of diagnosis and treatment. 

If one hud no qualifications for gauging the effectiveness of diag- 
nostic methods, at least one could make an attempt to determine 
whether there might, not be sonic items of our treatment worthy of 
trial. This aspect of the treatment question abroad is of an impor- 
tance not to he exaggerated. In this country when a patient has re- 
ceived sufficient benefit to alleviate or remove the symptoms, or when 
she is discouraged, she disappears. There is little chance of getting 
her to return several times, even with a follow-up letter or call, for 
tests needed to make sure that contagiousness lias disappeared, the 
only exception being in anticipation of marriage. But in the munic- 
ipal clinics to which the police refer prostitutes the arm of the law 
reaches out and brings back t lie delinquent who disregards a written 
notice. And she is obliged to come any number of times. 

Action is desirable at this particular time because abrogation of 
regimentation and inscription is proceeding so rapidly that enforced 
return may not be available in a few years to help us to study end- 
result*: of various treatments. 
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■ There is the greater need of certainty of cure because our diag- 
nosis of persistence of infectiousness or freedom from risk has many 
loop holes. In the detailed studies of Bettman or Haustein the diffi- 
culties of diagnosis are not boggled. Except in acute conditions or 
marked cases, dependence on single microscopic tests or cultures is 
illusive. Even with the expertness of the best men like Neisser and 
Buettner one finds in 1308 examinations of prostitutes, in police work, 
only 23 per cent of positive diagnoses. The more careful study in 
hospitals by Bergh, Lappe, Schultz, or our own Pryor, found, in 
5816 cases, 51 per cent of undoubted gononheal infections. Lockte 
detected, in eases that clinically presented no suspicious evidence, 
16 per cent gonococci in single examinations, but 34 per cent when 
three to four tests were made. Palmer Findley had an opportunity 
during the World War to segregate women arrested in the vicinity of 
army camps and to keep them under observation two or three months. 
With 30 per cent positive at the first examination, 92 per cent were 
positive with tests carried ten days. Curtis (1919) doubts such ex- 
tensive success in finding the gonococcus. While practically all leucor- 
rheas in women who have not borne children are called by him the 
result of this kind of infection, the gonococcus has disappeared in 
most instances when the patients appear. Bettmann (p. 115) shows how 
infeetiousness may show up on one day and be absent on another. He 
demonstrates how often women infect their clients notwithstanding 
repeated negative findings. The difficulties are increased owing to 
the means taken by the professional before examination in the way of 
douches, massage of the urethra and even treatment by a doctor. 

Secretion from the vulvovaginal glands is not easy to secure. From 
the urethra the platinum loop or blunt spatula is the preferred method. 
The urethral glands present considerable difficulties in diagnosis. 
Bergh found 151 infected urethras in 672 public prostitutes and 556 
in 2558 clandestine prostitutes and proved the rebellious character 
of diseases in this concealed area. 

In the cervix clear mucus often harbors rich bacterial flora. Here 
again the spatula or the loop or aspiration secures the specimen. It 
may be said that standard examinations average twenty minutes, from 
forty-five minutes to two hours being the outside limits. Jadassohn 
asserts that a doctor can, with the assistance of a technician of suffi- 
cient experience, bring the tests down to six or eight minutes. Baei- 
mann in fourteen days tested 393 prostitutes for gonococcus, using in 
each case two preparations from the cervix and two from the urethra, 
one with methyl blue stain and the other by the Gram test. The con- 
trol of about 35 prostitutes, in daily sessions of one and a half hour*, 
was undertaken, the microscopic search of 140 preparations taking the 
hours. The urethral secretion takes first place in importance. B ficr 
mann, for instance, found in the vagina, 5 per cent of gonococci; m 
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the vulvovaginal glands, 11 per cent; in the rectum, 8 per cent; in the 
urethra, 70 per cent, and in the cervix, 45 per cent, in groups of pros- 
titutes. 

The Continental statistics concerning prevalence and comparative 
frequency of location have been well presented by Bettmann (pp. 97 to 
136) and Menge. The most satisfactory and substantial treatise in 
English on gonorrhea is the large volume of Norris with its full bib- 
liography. While stressing the value of clinical findings, he fails 
adequately to picture the appearances viewed in office examinations 
of the cervix and urethral glands. My later detailed report will do 
this, particularly with regard to the urethral glands and the varieties 
of chronic cervix inflammations, as I have made a life size sketch of 
the region in most cases, and in many a diagram for each visit. 

The attack on gonorrhea should be more readily made effective by 
systematic removal of infections in the female than by centering chief 
attention oii the male, because there are from one-fifth to one-third of 
the number of infections found in the former. The canvass of every 
doctor’s office in Detroit in a given day in May, 1926, by representa- 
tives of the American Social Hygiene Association, showed three t imes 
as many males as females asking treatment for gonorrhea. The fig- 
ures were taken to mean that within the year one Detroit woman in 
50 had symptoms enough to call for care. Prom the same source we 
learn that in the other city (Atlanta), completely surveyed for the 
year 1926, gonorrhea was reported to the Board of Health twice as 
often as syphilis. One in ten of the inhabitants applied annually for 
treatment for venereal disease. The incidence among males agreed 
with that of Berlin for 1900. The study by the Public Health service 
and the Association is covering seventeen cities and counties this year. 

With gonorrhea an underestimate of prevalence is always likely 
because of the number of mild cases and the frequency of self-treat- 
ment. In women an active infectiousness is compatible with no more 
bother than a mild leucorrliea and a moderate irritability of the 
bladder. 

Plexncr in Ids study of prostitution says we have no state where a 
statute against prostitution is enforced; that no American community 
can he induced to penalize voluntary immoral relations, even though 
the women regularly earn their livelihood in this way. Yet he shows 
that commercial exploitation and red light districts, disorder!}’- houses 
and street walking can be suppressed by any city administrator and 
that such action will be sustained by public opinion. He is convinced, 
after his survey abroad and here, that making prostitution clandes- 
tine is n gain. He outlines a constructive program. Lessening the 
incentives to lust, diminishing the number of defectives, combating 
alcohol, ignorance and bad and broken homes, must be combined with 
provision of innocent, healthful, alluring recreation by the community. 
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Flexner s remedies are basic but long to apply. Our oivu responsibil- 
ities may touch only one part of the evil, but the assistance wc can 
give may be put to work at once by lessening the number of foci of 
infection. 

The men treating gonorrhea in prostitutes feel most discouraged 
about the cervix. The general report in the literature is that the 
gonococcus is more often detected in the urethra than in the cervix, 
but it seems to be thought more accessible and amenable in the former 
location. Menge found it present in the cervix in 95 per cent of all 
chronic gonorrheas in women. The branched, cervical glands with 
their narrow openings present peculiarly unfavorable conditions for 
applications to reach the ramifications of these pockets, as Norris (p. 
98) shows. This is a strong argument for the sterilizing preparation 
of heat. 


THE HEAVY CAUTERY TREATMENT 

In summarizing the claims for the cautery for rebellious infection 
of the cervix and meatus (for in this year the cautery treatment comes 
of age) the one point besides its high percentage of cures on which 
stress should be laid and in which it challenges comparison with every 
other method, is the infrequency with which it needs to be applied. 
Nearly all other methods, such as diathermy, Bier suction, injection 
of mercuroehrome or alcohol, and silver preparations, call for repeti- 
tion every two to four days for several -weeks or months. The cautery 
is used one to three times at intervals of one to three weeks. 

Dr. Guy L. Hunuer of Johns Hopkins devised the method. His 
original statement covers so many important points that his technic 
should be quoted in full. 

"During my early association with Dr. Kelly we often treated cases of cenica 
gland hypertrophy by making multiple radial incisions within the external os 
means of a scalpel. This opened many of the dilated cervical glands, or Nabothian 
follicles, and allowed their mucous contents to gush out. I often noticed, hou 
ever, that after recovery of such patients from their principal operation thf 
cervical condition did not seem to be altered. Later it was our custom to tale 
the hot blade of a Paquclin cautery and run it about over the hypertrophied 
mucosa of the cervix. This destroyed the superficial layers of tissue, causing a 
temporary necrosis. But as soon as the surface epithelium was replaced the 
leucorrliea seemed to be as profuse ns ever. My method grew out of these t«o. 
and consists in radial incisions deep into the cervical tissues by means of tin 
cautery blade. I believe the other two methods failed because the incisions v.ith 
the knife-blade simply emptied and failed to destroy the dilated cervical gt.uu s, 
whilo the surface application of the cautery failed either to empty or to destroy 
the deeper glands. The deep radial cuts with the cautery empty the deep cmie.i 
glands and cause such a wide necrosis of tissue that many of these deep (fan 1 
are obliterated in the healing process. _ ^ ( . 

One great advantage of this method is that it may be applied in ofiice pr.ic.u^ 
without giving anesthesia of any kind. With the patient in the dorsal or lithmom; 
position, a broad-blnded Sims’ speculum is introduced into the vagina, the nnter.or 
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lip of {lie cervix ip firmly grasped with a tenaculum forceps, anti the cervix is 
pulled down ns near the vulvar orifice as possible. The nurse or assistant stands 
by with the cautery already heated. On transferring the cautery to the operator the 
nurse continues to work the cautery bulb with one hand, while she retracts the 
Sims speculum with the other. The operator retains the tenaculum in one hand 
and manages the cautery with the other. The strokes should be made one at a 
time, the cautery being removed from the vagina after each stroke as the patient 
feels the radiated heat on the vaginal walls. The patient is warned that she 
will feel the heat but that she must not move, as there will be no actual pain. 

The number and depth of the radial strokes depend largely on the condition 
of the cervix, but in general I make five or six strokes at eacli treatment and 
burn to a depth of 2 to 5 mm., or, roughly, from one-eighth to three-sixteenths 
of an inch. The length of the stroke naturally varies with the conditions present, 
but it should extend over the area of the hypertrophied cervical mucosa, which 
generally covers all of the mucosa in sight. The treatments are given once in three 
weeks. A sterile strip of gauze is left in the vagina to take care of possible hem- 
orrhage. The patient is instructed to withdraw this the next evening, and she 
is warned that the loucorrheal discharge during the first week or ten days will 
be more profuse than ever and that she may have some slight bleeding. She 
is instructed to go to bed and remain there if the bleeding is at all profuse, 
I have not known hemorrhage to take place the day of treatment, but there is 
often a little hemorrhage after throe or four days when the necrosis of tissue is 
at its height, and in one or two instances this hemorrhage has been sharp enough 
to alarm the patient. A daily douche is recommended during the interval between 
treatments. I have had threo treatments produce such a beneficial effect in a 
marked case of louenrrhea that the patient considered herself cured nnd did not 
come for further treatment. The usual number of treatments ranges from three 
to six, and the greatest number of treatments I have given any patient is ten. I 
operated on this patient in August, 1D03, during an acute attack of gonorrheal 
peritonitis, and did a supravaginal amputation of a myomatous uterus, associated 
with gonorrheal pus tubes. After recovery from the operation she continued to 
have a profuse leucorrheal discharge from a lacerated and hypertrophied cervix. 
After ton cautery treatments the cervical mucosa was devoid of any evidence of 
inflammation and there was no leucorrheal discharge. 

I have found the chronic gonorrheal cases the most obstinate ones to treat, 
it being necessary to destroy all of the deep cervical glands before the leucorrhea 
ceases. Another important consideration in these gonorrheal cases is that yon 
may be able to reduce greatly the Icticorrbca without stopping it entirely. In 
other words, the cervical catarrh may cease under the cautery treatment, but the 
leucorrhea may continue more or icss profuse because of the endometritis and the 
metritis which are occasional sequelae in an ascending gonorrheal infection. But 
many gonorrheal infections do not gain a foothold higher than the cervix, and 
some which do go higher arc taken care of by nature and leave no permanent 
lesions beyond the cervix. These cases may be classed ns curable by the cautery 
method. 

The quickest and most brilliant results are obtained in the eases of cervical 
hypertrophy and eversion of the mucosa due to multiple childbirth.” 


Htmner still employs the thick Paquelin blade to the exclusion of 
the electric cautery. 

Cushman (1924) says that chronic cervicitis, except in superficial 
infections, is only curable by eradication or destruction of the deep 
glands; that cauterization is the simplest procedure, and such cure is 
the most potent prophylaxis against cancer. “The conversion of a 
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moderately lacerated cervix and profuse mucopurulent discharge into 
a normal looking cervix, resembling the nulliparous, with no dis- 
charge, is really remarkable. 5 5 For five years he has employed the 
Doivnes electrocautery knife, burning the lining of the entire cervical 
canal at one sitting to a depth of one-eighth inch, and below the 
external os using six or eight radial incisions about one-fourth inch 
deep, the treatment being given in the hospital. Skene’s glands are 
also cauterized and Bartholin’s excised if necessary. The slough sep- 
arates in seven to ten days, oozing being no more than at a period. 
Four weeks after operation the canal is dilated in the office, thereafter 
weekly four or five times to prevent the stenosis otherwise not infrequent. 
It will be seen that hospitalization and regular dilatation are involved 
in this adaptation of the Hunner procedure in comparison with the 
simple office technic when using a nasal cautery. 

THE FINE WIRE CAUTERY 

In 1906, having read Hunner 5 s paper, I began to use and to teach 
the use of a simple and effective modification. Ready to hand was the 
outfit used in the nose, completely adapted for the cervix and urethra. 
The method was published with pictures in 1904 and 1911 for the 
meatus, and 1921 for the cervix. 

The tip most often used is the simple narrow loop of platinum wire 
one cm. long or the spiral of about one-half that length. The former 
lays stripes along the raw areas of the inside of the cervical canal or 
punctures cysts. The spiral works fairly well up in the canal. A por- 
celain core inside the spiral,* while it is a little clumsier than the 
open spiral, has the advantage that a burnt core of mucus cannot clog 
the interstices of the platinum wire. The slender shaft or shank with- 
out crevices is made by Mueller of Chicago. None of the handles are 
perfectly satisfactory, but the Mueller has the broadest contact. f Ihe 
current is controlled by one of the outfits used for the toy trains of 
children at much less cost than those provided by instrument dealers, 
but this is said not to be free from danger of shock. With the direct 
current the whole outfit purchased from instrument houses runs up to 
$35 for the alternating current, and for the direct current $55 to $85. 
That form of generator which makes a vicious spitting noise and ma> 
be used with any current is prone to alarm patients, but it is handy 
being portable for work outside the office. Even the hum of the ordt 
nary motor used with the direct current is objectionable. Ibis shou 
be silenced by hanging the motor in another room or in a closet or, 
better still, in the cellar. The switch with which it is started, how- 
ever, is to be located close to the gynecologist’s seat. A eherij 
heat is as effective as a white wire and does not cause bleeding. 11 

•Made for me "by Accma, of Berlin. 
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granular areas a tiny gutter is quickly burned at three-eighths inch 
(one centimeter) intervals. For small areas punctures are made. Two 
to three weeks later intermediate areas may be attacked if any are 
still granular. Before treatment the surface should be painstakingly 
wiped dry. When the catarrhal secretion in the canal is adhesive, 
strong alkaline solutions have some effect, but the best mechanical 
method is a very narrow strip of rough gauze twisted into the canal to 
entangle the mucus. A piece of inch wide bandage carried in on a very 
narrow forceps works well. Suction may be tried. 

The most obstinate form of gonorrheal endoeervicitis is that which 
inhabits the canal high up, distends it with sticky mucus difficult to 
remove, and lines its cavity with a gristly surface which imparts to 
the tiny Dickinson curette, or to the sound or probe, a sensation re- 
sembling that produced by scratching the back of linoleum or Brus- 
sels carpet. Such a canal is carefully dried out. A single tenaculum 
steadies the external os if necessary, while a longitudinal application 
of the heat is made along the whole of one side from internal to ex- 
ternal os. Then the opposite side of the passage is treated in the 
same manner. It is only in the canals almost large enough to admit 
the linger that more than two stripes need to be made at the first 
session. Two to three weeks later on the sides not touched identical 
stripes may be made if necessary, but it is surprising how often the 
double stripe suffices, and such initial reserve is supposed to be de- 
sirable for fear of undue narrowing of the channel. In twenty years 
I have yet to see a stenosis or need to use a dilator as a result of the 
cautery, and I have sent for a number of cases treated many years 
ago for aggravated infection in order to verify this statement. The 
stenosis reported by Cashman has been due to the wide slough pro- 
duced by the broad Paquelin blade and to adhesions of granulating 
areas. This is not seen with the narrower stripe. A certain number 
of patients are sensitive and will need bleaching by adrenalin com- 
bined with the anesthesia produced by novoeaine. The preliminary 
cleansing will determine sensitiveness and tell which cases call for 
local anesthesia. 

The cystic cervix is especially adapted to cautery treatment. There 
are surfaces so deeply riddled with cysts that only amputation or 
Stnnndorf coning will relieve the pressure ache, but even these are 
worth trying to cure with the fire-needle for the reason that unex- 
pected success has developed in cases apparently belonging exclusively 
to surgery. As one crop of surface cysts is sterilized and destroyed 
by heat, the deeper group come to the surface and the marked shrink- 
age of the whole cervix makes them accessible. At any given session 
every cyst that can be located should be punctured. In the depths 
of a large cyst the wire is moved about, in order that complete oblit- 
eration may result. The sloughy opening insures against closure be- 
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fore healing ns sometimes happens when the cutting spear is employed. 
Cysts which the finger feels and the eye cannot find may be made 
visible by linger tip pressure, quick withdrawal of the digit, and a 
stab at the blanched spot which remains in sight, just long enough to 
reach it- with the point. Only for deep punctures need the wire be 
white hot in order to keep on penetrating, but in vascular and vari- 
cose cervices the platinum should carry as little heat as possible, 
unless decongestion by bleeding is desired. 

The character of relief afforded by opening cysts is witnessed by 
the return of patients, months or years later, with cysts in new loca- 
tions. They come to the office requesting new puncture as they recog- 
nize aching from recurrence of tension. 

It is to he noted that the radial cautery stripes sometimes produce 
longitudinally contracting sears that tend to inroll the cervix. This 
supplements the effect of lessened congestion and edema and the re- 
treat of the columnar epithelium within the internal os. 

There is one objection to this procedure besides the cost of the out- 
fit and that is the roast meat smell of burning flesh. 1 have the win- 
dow behind me slightly open in order to stick the platinum tip over 
the sill in case the wire is clogged with tissue or mucus and this is to 
be burned off'. This does away with most of the stench. I usually 
treat any extensive granular areas on everted cervical lips at one 
session and the deeper canal at the next session, but. both can be 
handled the first time. Failure to get prompt results within the canal 
is usually due to insufficient cleansing. The wire is clogged and 
cooled by masses of mucus, end a defective and deceptive amount of 
heat is employed. 

No after treatment is necessary, but the patient must be warned of 
the possibility of an unpleasant or irritating discharge for a few 
days which may require douching or special cleansing. 

Crossen (1922. 1925) believes that where there is decided laceration 
and extensive formation of cysts, resection is preferable to the cau- 
tery and says that the JIunner treatment must be repeated every ten 
days or two weeks, sometimes over a period of several months. This 
repeated cauterization and the length of time required “constitute 
a decided objection. ’’ “The subject of linear cauterization has been 
presented most helpfully by Dickinson. This usually disturbs the 
patient very little and can be carried out as ordinary office work. 
It presents t be advantages of the more severe Ilunner cautery treat- 
ment.’’ 

Gellhorn (3923) gives the Dickinson method at length, and says 

(L) palpation of deep cynl : (31) obstinate dlaettno. Coop In canal. Munis- mu-u 

bo dried out exactly (mid a very narrow external oa stretched) in order to enable 
the cautery wire (X) to run two or three groove? down the cervical canal, fnu" 

top to bottom through Ita rough gristly lining (0). In (X) one gutter In burned, it ml 

the second begun. 
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undue contraction of tender scars lias not resulted in liis own prac- 
tice. 

Curtis, after working nine years on leueorrhea, gives Ms cures as 
follows: with radium, two applications, 90 per cent; with, cautery, 
50 per cent; with. Sturmdorf, 50 per cent. 

In the following reports, unless the Paquelin is specified, the elec- 
tric heated platinum wire is understood to have been employed. 

Gibson (1923) after making a clear classification of cervix inflammation, says 
that the infected nonlacerated cervix is the type “in which the cautery treatment 
has its most brilliant success,’ ’ the most common etiologic factor being, “of 
course, the gonococcus.” “The congested lacerated cervix,” he says, “can gen- 
erally be saved from operation by support and cauterization. In the infected 
lacerated cervix, cautery punctures of cysts and linear cauterization to cause in- 
version and support will do wonders.” 

C. H. Davis (1925) reports on 106 patients treated with the cautery in the 
office and 31 under ether in the hospital. Every case was improved. Six weeks 
was the healing time and a third application was infrequently needed. “We rarely 
advise operation unless other conditions demand it.” 

Shutter (1925) burns out the urethral glands with the platinum wire for chronic 
gonorrhea and does this to the cervix also. For three years lie has studied hospital- 
ized prostitutes and has determined a decrease in the number of hospital days 
required when cautery is used. He has not resorted to the cautery where the 
tubes were involved or acute gonorrhea piesent or close to the period. There was 
only one recurrence among 18 cases followed up. Cervical stenosis or obstructive 
dysmenorrhea has not been seen in his 83 cases. He makes an important observation 
in stating that “in institutions it affords a means of rapidly sterilizing the secretion 
in the irresponsible patient, regardless of the degree of her cooperation.” “The 
gonococcus is destroyed in the tissues by the local elevation of temperature.” In 
1926 he reports on 350 cases. 

Fulkerson (1926) labels the cautery standard treatment at the Cornell Clinic in 
his report on 591 cases, with 65 per cent cure, 90 per cent of clinical cure and 
one stenosis of the cervix. 

Matthews (1926) reports on 226 cauteries in the office with 80 per cent of 
cures and 20 per cent improved, followed by many pregnancies and labors with- 
out complicatious due to the cautery treatment. He holds that with patients need- 
ing hospital operation, the Sturmdorf procedure is better than the cautery. 

Polak (1927) says that his histologic studies show extension of the effect of 
heat 2 to 3 mm. beyond the slough. Matthews, in the same discussion, calls this 
distance 3 to 5 mm. Corbus (1927) shows that most of the bacteria, particularly 
the gonococcus, will be killed at this distance. McGlinn asserts that the cautery of 
Dickinson does not cure all gonorrheas but will, probably, cure the majority. 

As to other methods of applying heat to these cervical surfaces, Abrams (1925) 
simply heats a forceps tip in the flame and applies it for 2 or 3 seconds to produce 
a slough. Tousey (1926) advocates elcctrodessication, but this involves the use 
of an electrode against the body from which a patient may occasionally pull away 
and also a noisy sputter of which she is afraid. 

I have carefully compared fulguration with the simple incandescent wire. The 
five to ten times greater cost of the installation and the sputtering noise of the ap- 
plication are definite objections as well ns the use of the external metal electrode. 
Fumiss, who is very expert in fulguration and has also used the simple nasal 
cautery on cervix and meatus, is perhaps the most competent witness both as gyne- 
cologist and urologist. He has stated that fulguration has no advantages over the 
simple incandescent wire. 
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Thompson (1020) located cysts by transillumination with a Carroll antrum 
illuminator. When used outside the cervix it is hooded. A urethroscope may bo 
used inside the cervix. The cysts show up ns translucent nreas. 

Norris and Mikelberg (1023), studying 300 infants and young girls suffering 
from vulvovaginitis, report that all cases should be considered gonococcal unless 
proved otherwise, in view of their 00 per cent positive findings. "Tho cervix is 
infected in nearly all chronic, cases. Failure to cure the infection in this area is 
the cause of the majority of recurrences. The infection rarely extends nbovo the 
cervix. ’ ’ 

A large part of their success is attributed to examination with a large 
Kelly cystoseope equipped with a cold lamp as routine. I draw attention to one 
weighty consideration. The use of the cautery in children abbreviates the treat- 
ment of this form of gonorrhea more than any one measure, since as a rule only 
one or two applications are required to wipe out the focus responsible for the 
trouble. 

I have urged the importance of the cautery in the cndocervieitis of 
the virgin (the actual virgin with the tiny hymen opening) because 
the treatment can be applied through a virgin speculum or a Kelly 
cystoseope and calls for only two or three visits. These conditions in 
virgins are seen in grown women after tin infantile vulvovaginitis or 
in women whose hypertrophic vulvas (or admissions) show prolonged 
autoeroticism. In the latter case, it is particularly desirable that an 
abbreviated method of treatment should be employed. 

CONCLUSIONS 

1. Since gonorrhea has not yielded in any degree as have syphilis 
and most world scourges and infections, and since the cure is a matter 
of local treatment, gynecology should be actively concerned in a con- 
certed attack on a malady which never confers immunity and which 
is accused of one-fifth of early blindness, most of the vulvitis of chil- 
dren, half the sterilities and half the pelvic disabilities of women. 

2. Such attack should focus first on women because, ns compared 
with conditions in men, the numbers to be dealt with arc said to he 
less by two-thirds or four-fifths; the lesions are more accessible; the 
diagnosis is less difficult; prostitutes, open and clandestine, are largely 
of this sex; hospitalization is more practicable; and there is available 
for women a promising treatment involving minimum repetition or 
detention. 

3. The direction for such attack is shown by the special circum- 
stances surrounding this trouble. These are that the chief center is 
the big city; the chief characteristic is chronicity ; the chief seat is the 
cervix; the chief cure is the cautery; the cardinal simplicity is this 
tiny platinum wire effective in office practice. 

4. Follow-up, wherever enforceable, as among prostitutes, during 
the short period inscription is likely to last, should he pushed to the 
limit to study these cautery claims. Organization should be effected 
to hunt down every accessible focus. 
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5. Education of public opinion is, in part, a responsibility of med- 
icine. We can help to define school instruction that will warn against 
the extent and duration of the penalties for exposure. Examination 
before marriage may have to become a custom before a law would be 
enforceable. 
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T1IE SURGICAL TREATMENT OF IMPERFORATE ANUS, 
WITH THE REPORT OF A CASE 


By Li:o P. Bki,e, M.D., Woodland, Calif. 

(F ro»J the Department of Par pern, Woodland Clinic, Woodland, California ) 

I MPERFORATE anus lias been recognized since the seventh century. 

Pnulus of Aegina first, described a successful operation for its 
relief. A bistoury was passed through the perineum, the opening 
being later dilated by bougies. This type of procedure was practiced 
with very little variation until the time of Amussat. In 1835 he recom- 
mended proctoplasty with careful dissection of the parts and fixation 
of the rectum to the proper anal site. In 1S-H the French ad- 
vised inguinal colostomy when perineal section failed. Bell, of Eng- 
land, in 1787, was the first to adopt the rational procedure of dis- 
secting through the perineum and searching for the rectal ampulla. 
The first successful operation in the United States was performed by 
Campbell in 1700. 

Congenital defects of the anus and rectum, although quite rare, 
may be found in the professional practice of any physician or surgeon. 
According to statistics the ratio of occurrence is approximately one 
to ten thousand and, as a rule, it is more frequent in males than in 
females. The rate of occurrence, however, is probably higher, since 
many infants die with rectal imperfections and obstruction without 
the condition being recognized, or reported if recognized. The most 
frequent anal defects are malformations with abnormal opening, such 
as vaginal or urethral communications. The others are very rare. 
(Fig. 1.) 

Bodenhamer, in 18G0, wrote the first comprehensive chapter on the 
classification and treatment of the various abnormalities. In 1887 
Cupps reported one hundred operative cases. Since that time numer- 
ous cases have been reported, both singly and in groups. The choice 
of operative procedure and end-results have varied markedly. The 
factors influencing these results are: the type of variation, physical 
condition of the patient, method of operation, and operative experi- 
ence of the surgeon. 

Owing to the rarity of these conditions, few surgeons are acquainted 
with the embryology of their formation or with the possibilities of 
variation. 

A study of the factors involved will make it apparent that an im- 
perforate anus may mean anything from the mere persistence of a 
cloacal membrane to a total lack of development of the rectal or the 
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Fig. 1. — Possible variations of rectal abnorinaiities. 


anal part of the canal. Moreover, the condition may be still further 
complicated by the presence of sinuses leading to the bladder, urethra, 
or genital passages. It will he readily seen that individual cases may 
present wide variations. 

From the embryologic point of view all cases fall into one of the 
following three classes: 
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3. The Itiml gut is normal, but the canal is defective or absent. 

2. The bind gut is imperfect in development and may or may not communicate 
with the genitourinary passages, but does not communicate with the anal canal, 
though the latter is normal. 

3. Both the hind gut and the anal canal arc defective. 

The diagnosis is generally made through the discovery of the ab- 
sence of bowel movements, vomiting and distention of the abdomen, 
straining at micturition, and voiding of focal material when the rectum 
communicates with tlie urethra or bladder. When the rectum com- 
municates with the vagina or when the lower extremity is narrowed 



Fit'. 2. — Position of the blind end of rectum before an attempt was made to pull 

It down into the perineum. 

a careful examination may be made with a probe or child’s cysto- 
scope. 

Too often the child comes under the notice of the surgeon in a 
very serious condition. Avoidance of delay in instituting operative 
intervention is imperative. The operative procedure varies with the 
abnormalities encountered. 

The present accepted procedure is by the perineal approach, en- 
deavoring to keep between the sphincter muscles. Light ether or 
local anesthetic is employed, with the child in extreme lithotomy 
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position, and a search of fifteen to twenty minutes is made for the 
blind end of the gut. If it is not discovered during this time, a left 
inguinal colostomy of the Mikulicz type should be done and the open- 
ing made immediately. 

At a later date the rectum can be isolated and fixed in the perineum 
and the colostomy closed when the physical condition permits. It is 


Blind end of rectum being {teed 7*" 

and pulled dou>n to form new /£• 01/^7 


anus V 
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Fig. 3. — Blunt dissection of lower end of rectum preparatory to placing it in position 
between sphincter muscles in perineum. 



Fig. 4 . — Relationship of the artificially made anus to prostate and base of bladder. 

Position in the perineum. 

advisable to inject the lower end of the bowel with Jipiodol to demon- 
strate all fistulas before closure of the colostomy and restoration of 
artificial anus is contemplated. Often after a colostomy has been 
established fistulas into the bladder and urethra may close spontane- 
ously. All symptoms of focal drainage are promptly relieved. 

The mortality according to Cupps was 50 per cent. As reported by 
Brenner in 1915 , it was approximately 25 per cent. Since the advent 
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of local anesthesia and the two-stage operations, it has been reduced 
still further. 

It must be remembered that autopsy reports show many other de- 
formities existing coincidentally, such as stricture of the esophagus, 
stricture of the pylorus, multiple strictures of the small and large 
bowel, absence of the large bowel, absence of one or both kidneys, and 
absence of gall bladder and common duets. 

Postmortem examinations should be sought on all operative deaths 
and explanations given to relatives of tin* variations which prevented 



a successful termination to convalescence following operative inter- 
vention. 

The postoperative care is most important, since there is a tendency 
to stricture of the newly-formed rectum in most eases. This must- 
be dealt with by frequent dilatation of the rectum, by bougie or 
finger, for a period of one year or more following operation. 

The diet of the infant must be carefully watched since diarrhea, 
bronchitis, constipation, and malnutrition must be avoided. Accord- 
ing to Keith many infants die following operation from malnutrition, 
constipation, and diarrhea. 
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SUMMARY OF CASE 

Baby C., a white male, was operated upon April 20, 1 026. There was no history 
of abnormalities in family of either father or mother. Baby was brought to the 
hospital approximately twenty-four hours after birth, the family physician having 
discovered that the rectum was absent. 

Perineal approach was made in midline, attempting to keep in between sphincter 
muscles. The rectum was found to be one and one-half inches from the surface of 
the skin. By blunt dissection, the rectum was brought down, opened, and sutured 
to the skin surface as shown in the accompanying drawings. 

The baby’s convalescence was uneventful except that leakage of urine through 
the perineum was encountered the day following operation. Accordingly, about ten 
days after the first operation, a catheter was introduced through the urethra and 
followed down and guided past a fistulous point which was located in the 
membranous urethra. The catheter was kept in the urethra for about ten days. 
After its removal no leakage was discovered and convalescence has been without 
incident, the child voiding freely and defecating with apparent control. 

It is assumed that the rectum communicated with the posterior urethra, or that 
an injury was done the urethra by needle puncture, since the sinus tract was very 
small. For this reason it is advisable to keep a catheter or sound in the urethra 
during the operation. 

Since the operation, tire child has been gaining in weight, but not so rapidly as a 
normal child. He has had several attacks of diarrhea and colds. Otherwise his 
progress has been entirely normal and his bowel movements arc nearly normal at the 
present time. The child is now about eleven months old. 

Woodland Clinic. 


Lenonnant, C., and Hartman-Kcppel, G.: Accidents of Tubal Pregnancy. 6yn6- 
cologie et Obstdtriquc, 1923, vii, 273. 

The authors add a new scries of forty-eight cases to an older group reported in 
1915. Each case is briefly reported. In the combined series of eighty-four cases 
with hemorrhages of various types there was a mortality of 10.7 per cent. Most of 
these cases reached the hospital in a grave condition. Adair. 


Wislocki, G. B., and Guttmacher, A. F.: Spontaneous Peristalsis of the Excised 
Whole Uterus and Fallopian Tubes of the Sow, with Reference to the Ovulation 
Cycle. Johns Hopkins Hospital Bulletin, 1924, xxxv, 24C. 


The whole internal genitalia of the sow were observed in a bath of warm oxygen- 
ated Locke’s solution. Spontaneous peristalsis and antiperistalsis were observed in 
both fallopian tubes and in the uterus. The muscular activity of the tubes and 
uterus shows cyclic variations coincident with the ovulation cycle. This activity sug- 
gests a possible mechanism for the transportation of ova. C. O. HalajO). 



TIIE TREATMENT OF CONTRACTION RING DYSTOCIA 

WITH ADRENALIN* 

By M. Bierce Rucicer, M.D., Richmond, Ya. 

W ERE it customary to print, facts in black and fancy in red ink, 
medical literature would be of a brighter hue, and I fear my 
present effort would be especially lurid. It is necessary, however, to 
have some sort, of a framework for the fact one wishes to present, and 
the color of the frame is unimportant, if if does not distract from the 
fact. My difficulty is especially great, in the present case, because I 
am presenting for a condition about, which we know little, a remedy 
about which we know much that is contradictory. 

That under certain circumstances a band-like contraction of the 
uterus forms and interferes with delivery, there is little doubt. Some 
authors prefer to call this BandFs ring , 1 some add the word retrac- 
tion. and some prefer the term contraction ring. The ring, called by 
whatever name you choose, is located between the lower, noncontrac- 
tile portion and the upper contractile part of the uterus. In reference 
to the fetus, it is located either in front of the presenting part or else 
in front of some prominent fetal part. A favorite location is about, 
the child ? s neck in head presentations . 2 The irregularities of the fetus 
thus fix the contraction ring, and the ring can neither ascend nor the 
lower uterine segment, become distended or stretched. This makes a 
distinct difference clinically between the contraction ring that ob- 
structs labor and the retraction ring that becomes so marked when 
there is obstruction to labor from extrinsic causes. Clifford White 2 
shows this well in tubular form. 

Paul Harper , 4 who has written more upon this subject than any 
other American, calls the ring a contraction ring when the upper 
uterine segment is not tonically contracted, and a retraction ring 
when the upper portion of the uterus has no period of relaxation. lie 
speaks of both contraction and retraction rings as obstructing labor*. 
It is hard to see how a contraction ring that obstructs labor can at 
the same time be a retraction ring and progressively retract, so long 
as it stays contracted. 

The etiology of the condition is obscure. The great majority of 
cases arc associated with early rupture of the membranes, but there 
are enough exceptions to show that this is not a fundamental factor. 
The same can be said of intrauterine manipulations and the use of 
oxytocics. Harper 5 is of the opinion that the i*ing develops as the 
result of faulty innervation of the uterus or else an abnormal irrita- 

•Rcad before tlic Junior Clinical Club, Richmond, Va., March 21, 1027. 
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bility of the uterus. He disposes of the former because be has seen 
eases of ring dystocia that showed no evidence of the condition in 
former or subsequent labors. In support of the latter idea, he says 
that the condition is very often found in neurotic individuals. 

Treatment resolves itself into some form of operative delivery plus 
the overcoming or relaxing the contraction ring. Expectancy has no 



Flir. 1. — Blood pressure curve follovlns the hypodermic injection of 
adrc-im/in in Case 2 one month after ilriiv iy. Each .‘•qua re v<-r 
2 mm. of He-, procure, and lonKltwUnnllj* one minute in time. 


0,5 of 
repiesenta 


place iii the treatment. White 2 cites Kudin's case in which after 
thirty-six hours the ring was found to be as tight as it was at first. 
Various drugs, morphine, chloral, and byoscine have been tried in 
hopes of relaxing the ring and have failed. Amyl nitrite has been 
effectual in one reported case. Hot baths are said to have caused re- 
laxation in one of Budin s cases. Attempts at forceful delivery with 
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forceps without first relaxing the ring have often resulted in rupture of 
the uterus. Willett 7 recommends applying forceps and hanging a 
GVe pound weight to them. II icks s cut off the head below the ring 
and delivered the body by internal version. Lochrane 0 advises cesa- 
rean section after decapitation or craniotomy and decapitation in case 
of extreme pelvic contraction. White 10 says that there is no satis- 
factory treatment except cesarean section, and even then it is often 
necessary io cut through the ring in order to deliver the child. 
Harper* on the other hand thinks that the ring can be relaxed with 
deep ether anesthesia, and then the delivery effected by appropriate 
means from below. Hicks 11 is of the opinion that once the ring is 
formed around the neck of the fetus if will grip it firmly until the 
patient is almost at the point- of death. 

My second difficulty, i.e., the contradictory views of the action of 
adrenalin upon uterine contractions is shown in Tabic I . 32 
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That the generally accepted view that, adrenalin causes an increase 
in uterine contractions, is not true for the human intact uterus can 
be shown by hyslcrographie methods. In most cases a hypodermic 
injection of five minim's of a Vtooo solution of adrenalin causes a 
cessation, of uterine contractions lhat. can be shown graphically, and 
a relaxation of Bnndl’s ring that can be felt with the hand in the 
uterus. In no case have I obtained a motor effect. The cases in which 
there was no relaxation, showed no effect at all, and are probably 
to be explained by a vasoconstriction at the point of injection that 
delayed absorption. This observation of the effect, of adrenalin upon 
Ihc human uterus leads me to advocate its use to relax contraction 
rings in discussing Dr. Pride’s 13 paper at the Dallas meeting of the 
Southern Medical Association. Dr. Garber 11 who was chairman of the 
obstetric section at the time, writes me that he has since used ad- 
renalin in the presence of contraction rings that did not. yield to 
morphine and deep anesthesia in eight cases and had a response in all 
but one. My own experience is limited to the two following cases. 
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Case 1 .— A 17 year old primipara, was seen in consultation at the Memorial 
Hospital March 8, 1926. Her pains began March 7 at 1 a.m. and tlio cervix was 
fully dilated in 11% hours. For the next 20 hours she had severe pains but 
there was no further progress. Her pains were so severe that her physician had 
been giving her nitrous oxide-oxygen for several hours. At 8:30 a.m. (March 8) 
under ether anesthesia, he did an episiotomy and attempted to do a version. The 
amniotic sac was ruptured at 9:31 a.m. and a thick band was found tightly about 
the baby’s neck. All attempts at delivery were stopped, but the anesthetic was 
continued. I saw the patient within ten minutes after this. During the time I 
was washing up the patient was completely relaxed with ether. Vaginal examina- 
tion showed head in midpelvis in L.O.P. position. The flaccid cervix was loosely 
about the head. Around the neck there was a thick band that prevented my getting 
even a finger any higher in the birth canal. The anesthesia was continued as be- 
fore and five minims of a 1-1000 solution of adrenalin were given hypodermically. 
Within a few minutes the contraction ring disappeared and I was able to do 
an easy version and extraction. The child was delivered at 10:06 a.m. and the 
afterbirth as soon as the episiotomy wound was repaired. The baby, a girl, 
weighed 3011 gm. and was 46 cm. long. Both mother and baby left the hospital 
in good condition. The mother had a temperature of 105° on the eleventh day and 
of 102° on the twelfth day. Otherwise the puerperium was normal. The baby was 
doing nicely on March 30, 1926. 

Case 2. — A 31 year old secundigravida came under my care December 17, 1926. 
Her last menses began on May first. Her pelvis was a little under normal, the 
diagonal conjugate being 12.5 cm. Her first child had been delivered with forceps. 
Otherwise her history and physical examination, including blood Wassermann, were 
negative. On February 3 the bag of waters ruptured, but the patient had no 
pain until 10 o’clock the next night. At 3:15 A.M. February 5 the cervix was 
found to be fully dilated, and the patient was having hard pains. The head was 
in L.O.A. position. She was given sacral analgesia. Forceps were applied- and 
an unexpectedly difficult extraction was done. Two loops of cord were found 
tightly wrapped around the neck. When the cord was cut between clamps and 
unwrapped, I was greatly surprised to find that I was still unable to deliver the 
shoulders or even rotate the body. Traction on the head combined with pressure 
on the fundus was entirely ineffectual. The patient was conscious and cooperated 
well with her abdominal muscles, but even at the acme of the combined efforts of 
the patient, the nurse and the doctor, the head appeared to be drawn upward 
against the perineum. It now occurred to me that there might be a contraction 
ring. Tho patient was accordingly given five minims of 1-1000 solution of adren- 
alin. Extraction then was surprisingly easy. The baby, a still-born male, weighed 
4024 gm. and measured 54 cm. in length. The placenta was expressed in five 
minutes to stop bleeding. The puerperium was uneventful and afebrile. 

There now remains the fascinating exercise of attempting to ex- 
plain this effect of adrenalin. Marshall 15 in his Physiology of Repro- 
duction states that there is a slight increase in the size of the adrenals 
and a slight increase in the load of adrenalin during pregnancy. Just 
what is the purpose of such a change is not stated. Ihe uterus is 
capable of undergoing contraction even when separated entirely from 
the body and the experiments of Helms , 10 Kurdinowsld , 17 Sir James 
Y. Simpson 18 and others 10 upon animals and the clinical observations 
upon patients with spinal cord injuries -0 would indicate that the uterus 
is capable of expelling its contents up to the end of the first stage of 
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labor independently of the nervous system. Under ordinary circum- 
stances, however, it is under control of the automatic nervous system. 

The involuntary nervous system, be it remembered, is divided into 
two parts, the sympathetic and the parasympathetic or bulbosacral. 
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Flp. 2. — A typical sympathicotonic reaction to 1 c.c. of adrenalin, obtained the 
Crst day postpartum. This patient had postpartum hemorrhages after her two pre- 
vious deliveries, and after tills delivery the (low was much freer than in the 
average case. 


Where these two systems enervate the same organ their actions are 
sharply contrasted .- 1 The pupillary reactions and the heart rate arc 
well-known examples of such antagonistic action. Stimulation of the 
cervical sympathetic causes a dilation of the pupil, whereas stimula- 
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tion of the oculomotor fibers causes a contraction. A stimulation of 
tlie cardiac nerves (sympathetic) causes acceleration of the heart and 
stimulation of the vagus (parasympathetic) a slowing or even stop- 
page of the heart. Unfortunately the action of these two systems 
upon the uterus has not been worked out. There is some pharmaco- 
logic evidence that the sympathetic system is an uterine inhibitor. 
In a recent work upon the action of ergotamine, Vazeille 22 has shown 
that it lias a direct inhibitory action upon the sympathetic. The 
action of adrenalin is considered to be identical to that of stimulation 
of the sympathetic except that it is slower and more prolonged. 
Cannon 23 says that disturbances in the realm of the sympathetic, al- 
though initiated by nervous discharge, are automatically augmented 
and prolonged through chemical effects of the adrenal secretion. 

Yignes 24 in discussing the variations in the action of anesthetics 
has long stressed the clinical differences in uteri. In his recent 
L’Annee Obstetricale zs he reviews the work of Peyser, Vo winckel,' Seitz 
and Louros who show that during pregnancy there is an abnormal 
excitability of automatic nervous sjsstems, sometimes showing as a 
vagotonia and sometimes as a sympathicotonia. This is shown clin- 
ically by the palpitations, respiratory arrythmias, digestive disturb- 
ances, dermatographias and action of the sudorific glands of the 
skin. It can also be shown by the differences in response to the hypo- 
dermic injection of adrenalin as shown by the blood pressure curve. 
Three types of response are described. In a normal subject the ele- 
vation in arterial tension and subsequent fall describes a parabola. 
With the sympathicotonic the pressure describes a steeple-like curve. 
With the vagotonics the pressure ascends as in the normal patient and 
the descent is also similar but the descent continues below the base 
line and there is a secondary rise to the initial level. In other words 
there, is a second pai’abola below the base line. In applying the ad- 
renalin test hypodermically one must remember that sometimes the 
local vasoconstriction and the consequent slow absorption of the ad- 
renalin may entirely vitiate the test. In such case, these investigators 
have used intravenous injection although they recognize that such a 
procedure is not entirely free from danger. In pregnant women 
Louros has never seen a normal response to adrenalin and Pc} sei 
seldom obtained a normal response. In this connection it is inter- 
esting to note that my last patient showed a vagotonic response to 
adrenalin in her puerperium. 

In the light of this work may it not be that the contraction ring, 
which Harper thinks is due to an abnormal irritability of the uterus, 
is the expression of an abnormal sensitiveness of the parasympathetic 
system. If such be the ease the exhibition of adrenalin would be 
physiologically and pharmacologically logical. 
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Untcrbergcr, F.: Normal Delivery After Tnbal Implantation. Monatssehrift 

fiir Goburtshilfe uml Gyniikologie, 1026, Ixxiii, 1. 

Last year Untcrbergcr reported 3 cases in which lie performed tubal implanta- 
tion. In one case pregnancy immediately followed the operation. In all 3 eases 
two Rubin tests were done before operation and one during the operation but nil 
the tests were negative. The proximal end of the retained part of the tube was 
implanted into the uterine cavity through a sagittal incision in the fundus. This is 
the first case of pregnancy following tubal implantation in Europe. (In America, 
Watkins and Cullen reported pregnancies following tubal implantation.) 

In Untcrbergcr \s case t ho pregnancy was entirely uneventful. Delivery was 
accomplished by a low forceps operation. There was no postpartum hemorrhage and 
the puerperimn was normal. In this ease the uterine incision withstood not only 
the increased intrauterine pressure incident to pregnancy but also the contractions 
of labor. 

The chief indication for tubal implantation is disease of the isllimal portion of 
the fallopian tube, such as salpingitis isthmian nodosa, cornual myoma and tubal 
pregnancy in the isthmus. J. P. GltEEXlilLL. 



HOW SHALL WE DEAL WITH THE CANCER MENACE ?* 

By Gilbert Fitz-Patrick, M.D., F.A.C.S., Chicago, III. 

(Chairman Illinois Branch, American Society for the Control of Cancer) 

TOURING tlie past half century notable progress has been made in 
^ the scientific knowledge and treatment of disease, with the result 
that there has been a marked increase in the average duration of 
human life. A comparison of morbidity and mortality statsitics shows 
a decided decrease in the incidence of all diseases except one. This 
one disease specter, which stands out conspicuously and defies all 
human progress, not only has not decreased its human toll, but is 
constantly increasing it, so much so that its destruction almost nullifies 
all the good that has been accomplished in other directions. Smallpox, 
diphtheria, tuberculosis, syphilis and a host of other death-dealing 
agents have been conquered, but cancer still stands in our midst 
defiant and unconquered. 

This is the menace, the terrific importance of which to the whole 
nation, I wish to discuss in a general way,- to outline its extent, its 
economic and social aspects, its cause as far as is known, and what 
might be expected in regard to dealing with it as a national health 
problem. 

I can only present you with these general facts as far as observable 
by a clinician coming into contact with many cancer cases and fol- 
lowing the development of the different phases of the cancer problem ; 
but I can also assert that cancer is one of the most serious menaces 
which threatens us,- that its increase is real and not apparent; and 
that it is not confined to any class of persons, or to any locality, but 
in general, striking the rich and poor, the weak and strong, the 
dweller of the town and of the open spaces, and seeking its victims 
at random from North to South, and from East to West. 

statistics of cancer 

A recent analytic study of cancer mortality in the Registration 
Area of the United States by Scliercschewsky of the United States 
Public Health Sendee, shows that there has been a pronounced in- 
crease in the observed death rate from cancer in persons of forty 
years and over. About one-tliird of this increase is due to greater pre- 
cision and accuracy in filling out death certificates. The remaining 
two-thirds is, however, an actual increase in mortality, resulting in 
a death rate between 25 and 30 per cent higher than it was twenty- 
one years ago. During the same period, Scliercschewsky finds that 

•Head at a mettlwr of the Chicago Gynecological Society, January 2 
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there has been a decrease of more than 40 per cent in tuberculosis 
mortality and nearly 50 per cent in the mortality from typhoid fever. 

Massachusetts has the highest death rate from cancer of any State, 
equal to 326. S per 100,000 population. In 1925 the cancer mortality 
in New York City reached 330 per 300,000. 

According to statistics compiled by IIotTman, there is a real and 
alarming increase in cancer all over the world; not only among old 
people, but in the age group from thirty to thirty-nine years. 

In the State of Mississippi the number of cancer deaths in 1925 was 
50 per cent, higher than in 1934. 

The figures furnished by the Department of Public Health of the 
State of Illinois show that there were 6091 deaths in the Slate from 
cancer in the year 1923. In the year 3 924 this had increased to over 
7,000. In cities of 10.000 or more population in the same State, cancer 
deaths increased from 3,9S7 in 3921 to 4.5S0 in 1924. 

Dr. G. II. Soper, in a recent article in the Journal of Cancer Research, 
states that, based on statistical studies, there are at the present time 
about 300,000 cases of cancer in the United Stales, and that the num- 
ber of cases are about equal to three limes the annual death rate. 
Hence wo may take the annual toll from cancer as 300.000. 

Soper states that at the request of the American Society for the 
Control of Cancer, the United States Census Bureau made a recalcu- 
lation of the cancer death rate in the Registration Area of the United 
States, the revised rates throwing an entirely new light on the distri- 
bution of cancer. They show that, the crude rates which are com- 
monly employed arc not only seriously in error, but positively mis- 
leading. There is actually much less difference in the prevalence of 
cancer in Northern and Southern States than has hitherto been sup- 
posed. According to Soper, the latest available information indicates 
that in the United States cancer is responsible for one in every eight 
of all deaths among men between fifty and seventy years old, and for 
one in every five among women between forty-five and sixty-five 
3 r ears old. 

The statistical studies made by Dublin show that in the last fifteen 
years there has been an increase of 47 per cent in deaths from cancer 
in men over fifty years old and of 21 per cent in women above fifty. 

THE ECONOMIC AND SOCIAL ASPECTS OF THE CANCER MENACE 

Let us glance for a moment at this cancer question from an eco- 
nomic and social standpoint. The actual money-earning capacity of 
a man or woman in the fifth and sixth decades of life is of course less 
on the average than in the more active decades. Yet on the other 
hand, as we well know, the fifth and sixth decades are the periods 
when judgment is ripe, based on long experience, and viewed from 
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this standpoint, people of this age are the most valuable economically 
and socially of all persons in any community ; but reducing the matter 
crudely to dollar values, I think most of us would agree that persons 
in the cancer age are on the average worth at least five hundred dol- 
lais annually to the nation. Since 100,000 die of cancer each year, if 
this scourge were abolished, it would mean fifty million dollars added 
to the national wealth each year. This may be considered as what 
cancer is costing us now in lost production quite apart from the actual 
cost to these unfortunate patients themselves or to the community for 
medical and hospital care. Of course, money figures of this kind are 
merely speculative approximations, and on the mere economic as- 
pect I will only saj’’ that it has been reiterated again and again that 
public money spent in fighting and warding off disease yields the 
highest ultimate returns. As a public economic measure it would pay 
a community to spend money freely for preventing and fighting 
cancer. 

Now let us look at the social and sentimental aspects of cancer. 
Cancer strikes us down when we have just arrived at the years of 
maturit}', serenity, and discreet judgment; when we are most capable 
of appreciating and enjoying the best that human life and hope can 
give; when our long-sustained efforts and plans have reached the fru- 
ition from which we should justly hope to benefit; when we are sur- 
rounded by children and life-long friends and should reasonably 
expect that contemplative enjoyment which comes from work well 
done. Instead of the gradual, calm, and peaceful passing into the 
sleep of death without pain or remorse, which should be the happy 
ending of a well-spent life, foul cancer makes us a horrible leprous 
object shunned by those who are dearest to us, and both the}” and we 
•ourselves can only wish for a speedy death as a merciful riddance 
of the gloom and misery of the horrible malady. How are we to avoid 
this awful fate? Cancer will surely take one out of every five women 
and eight men of middle age who will die in this community, and 
which of us will it be? We are careful to watch for the bandit on our 
highways; we bolt and bar our doors against the thief and assassin 
who comes in the night, but what are we doing to disarm this fiend 
who will take a much heavier toll from us than the bandit and mid- 
night assassin? 

WHAT IS CANCER? 

Although medical science has accumulated a very large amount of 
knowledge concerning the evolution of cancer; although an army of 
the most astute and well-equipped workers all over the world are 
engaged in endeavoring to solve its nature, yet we must confess that 
at the present moment, we are in the dark as to the exact nature of 
cancer. Still a cordon is being drawn as it were about it; and it is 
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very likely Hint its exact cause and nature will soon be fully demon- 
strated. It will be appropriate here to glance succinctly at some of 
the most widely held views as to the nature of cancer. 

First, let us review the germ theory: Many have claimed the dis- 
covery of a cancer germ. The most recent important contribution on 
this head was that put forward in July of .1925 by Gyc and Bernard, 
but other investigators have failed to substantiate Gyc and Bernard’s 
claims. 

The old irritation theory of Virchow cannot be considered as causal, 
but rather as a favorable and exciting circumstance in connection with 
the development of cancer. Just, as certain locations in the body arc 
sites of election for the settlement and breeding of specific bacteria, 
so are traumatized areas most, likely places for the development of 
cancer; but most especially if the traumatism be continuous. Con- 
stant irritation or traumatism as an exciting factor is universally ac- 
knowledged, but it must not be considered as causative. 

The trend of all important scientific research into the cause of can- 
cer at the present, moment seems to connect it with changes in the 
nutrition or metabolism of the cell; that is to say, to regard cancer 
as an abnormal cell development due to some disturbance between the 
balance of growth and function in normal tissue cells; or by a dis- 
turbance in the chemical balance of the cell constituents. Of course, 
this does not really get at the root of the question, because such cellu- 
lar changes must still depend upon some ulterior causal factor. 

To illustrate: I may refer to the fact that Clowes and Frisbie ob- 
served that in tumor growths there was also a disturbance in the potas- 
sium and calcium contents of cells. In a young, fresh, rapidly 
growing tumor, excess of potassium was always the rule: but in a 
degenerating tumor calcium was in the ascendent. But just how such 
a chemical disturbance in cell life occurs is not known. 

Burrows has put forward an ingenious theory that cancer is the 
result of vitamine imbalance in the cells. Cancer cells contain no 
vitamine A but a high value of the fat-soluble vitamine B. 

Sokoloff has perhaps done the most scientific work in investigating 
the relationship of the cell to cancer. Sokol off’s studies of cellular 
reaction and the problem, whether due to age or to the influence of 
mechanical or chemical irritants, affect the intracellular relationships 
and cause what is called cellular anarchy; that is to say, complete ab- 
sence of the routine, orderly, normal development of the cell, Solco- 
loff finds an increased amount, of glycogen in the malignant cell which 
seems to be directly responsible for increased growth energy. I have 
already referred to the potassium calcium imbalance in malignant 
cells, and both may be connected. 

"We cannot, however, consider cancer merely as a mechanical or 
chemical matter. The human or metaphysical aspects must be taken 
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into account. There is an agency beyond onr control which regulates 
the functions of the body and correlates them with growth. This 
agency regulates new growth by replacing the tissue lost or changed 
by necessary function. A loss of the balance between growth and 
function may be and apparently is concerned in the development of 
cancer. We know that it is a physiologic law that failure of an organ 
to function leads to its atrophy, and misuse of function may also in 
the same way lead to abnormal growth and the conditions which pre- 
dispose to or cause malignancy. 

Some writers lay stress on the physiologic inactivity of organs be- 
ing a causal factor in the production of cancer, especially cancer in 
the reproductive organs of the female. In Norway, Gade has re- 
marked that cancer of the breast is more prevalent among women who 
do not nurse their children than among those who do. In the United 
States, Adair and Bagg have remarked the same thing. 

These writers have made a very careful clinical studj r of 200 women 
suffering from mammary cancer in the hospital of the Cornell Uni- 
versity Medical College. They found that in 91.5 per cent of these 
women there had been at one or more times a well-marked occurrence 
of breast stasis; i.e., milk stagnation or prevention of lactation when 
it was physiologic. Mammary cancer they consider is due to breast 
stasis and the resulting irritation that follows the retention of stag- 
nant secretions in the breast. 

Moreover, any organ which is not used for its legitimate physiologic 
purpose is likely to undergo involutive changes, and in the breast 
fibromatosis is likely to occur accompanied by connective tissue and 
epithelial proliferation. In such eases any chronic irritation, func- 
tional or other, may lead to fibroadenoma and carcinoma. 

In this connection, I would like to hint that there may in the same 
way be a possible connection between the rapid increase in uterine 
cancer and the corresponding decrease in the bearing of children. It 
seems to be more than a mere coincidence that there should be a 
parallelism between the two, especially as the greatest increase in 
uterine and mammary cancer is observed in those countries in which 
race suicide is most prevalent. It was formerly believed that the con- 
stant uterine irritation incident to frequent childbearing was a cause of 
cancer. Statistics do not support this view except where the frequent 
childbearing was unaccompanied by proper lactation. Indeed, ie- 
garding this view, I may cite Dr. II. Gideon Vi ells, our distinguished 
pathologist, who recently pointed out that the dairy cow, which has 
the most overworked mammary gland in the world, never develops 
carcinoma and that the human subject which does less work in bear- 
ing children than any other animal, is the only one that has caicioma 
of the uterus with frequency. I do not wish to be misunderstood as 
regards physiologic functioning. A woman who bears a child and 
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who refuses to use her 1 acta ting breasts is irritating them and not 
functioning physiologically; similarly a woman who persists in mar- 
ital intercourse, which reflcxly causes changes in t lie uterus incidental 
to pregnancy, but who at the same time constantly avoids pregnancy, 
is misusing her organs, and not functioning physiologically. Function 
is thwarted and the balance between it. and growth is changed. The 
virgin, on the other hand, is not misfunctioning. As stated, I only 
hint, this as a matter which may or may not be proved by further spe- 
cial study. What we know is that the United States leads the world 
in the prevalence of cancer of the female generative organs, nearly 
50 per cent of all cancers in women being of this kind; at the same 
time such cancer is most frequent in those sections of the United 
States, such as Massachusetts, where the birth rate is lowest among 
the married population. Yerbnm sat- sapient i ! 

In a general way, we may say that none of the existing views re- 
garding the cause of cancer appear to be of any absolute value. All 
that we can with our present knowledge say is that, tumor growth 
originates following repeated stimulation of tissue, whether such 
stimulation be a physical or chemical irritation or arising from para- 
sitic or bacterial agencies. The recent International Conference for 
Cancer Control held at Lake Mohonk, New York, came to the conclu- 
sion that cancer was neither contagious nor infectious, and that it was 
not hereditary, although there appeared to be to some extent a suscepti- 
bility to it. 

WIIAT SHALL WE DO ABOUT CANCER? 

As we do not know the underlying cause of cancer, our attitude 
toward it must of necessity be twofold: first, we must as far as 
possible, check the ravages of cancer by preventing its occui-rence as 
far as it is in our power ; and second, in the case of established cancel’, 
we must cure it if possible; or if not, at least prolong the life of the 
cancer patient, and make it ns tolerable as possible. In addition we 
must make every effort, to discover the origin and nature of cancer. 

The first step toward the prevention of cancer is the thorough 
instruction of the people and medical profession in regard to the con- 
ditions that lead to it, and to watch for and recognize the premonitory 
signs, the danger signals of cancer. When we consider that one 
woman out of every five and one man out of every eight of middle age 
will die from cancer, it is certainly a matter which must of necessity 
be of vital concern to every one of us. The cancer menace must, be 
made to loom large in the public eye by continuous advertising in 
public places, by newspapers, and by every public agency. The pub- 
lic must become familiar with those early danger signals of cancer 
which can be recognized without a special knowledge of the subject. 
Spasmodic action is very well, but the thing that counts is reiteration 
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of warnings. Ceaseless activity through the public press, and the 
fact that it reaches and is constantly read by the entire community 
makes it the best medium for disseminating information regarding 
the danger signals of cancer; but such dissemination must be constant. 
A mere “Cancer Week” in a community is excellent, but has only an 
ephemeral value. I wish particularly to stress the fact that the can- 
cer menace must be kept constantly in the public mind. 

The value of periodic examinations in the case of persons above 
the age of forty years cannot be too constantly impressed on the pub- 
lic. Also, famify physicians should warn their patients of cancer age 
and advise examination for the premonitory signs of cancer; and other- 
wise, whenever the opportunity offers, they should themselves look 
out for such signs. To wait until there are manifest symptoms is a 
fatal policy. I think that in the past many physicians have been 
remiss or careless in this respect. 

It is not alone, however, in middle-aged persons that the incidence 
of cancer should be suspected; a tendency is observed for the appear- 
ance of cancer in young persons. Fowler mentions 112 cases of patho- 
logically demonstrated carcinoma and epithelioma in persons under 
twenty-six years old at the Mayo Clinic within ten years. 

The question of immunization against cancer rises here. While 
experimental work gives a certain amount of promise of immunity to 
cancer through the blood (being possible), yet this subject is not at 
the present time in a stage in which it can be regarded as practical. 

DIAGNOSIS OF CANCER 

Twenty years ago cancer was a diagnostic clinical entity, today it 
is a microscopic fact. The future must develop both for the suspected 
and actual cancer patient a reliable biologic diagnostic test, a test 
that will rule out cancer or show its presence (in the organism) with 
certainty. Such a test would be of incalculable value in the initial 
stages when cancer gives no clinical symptoms. Even when suspicious 
clinical evidence is present, the average patient procrastinates, and 
it has been calculated that the average cancer patient delays eight 
months after premonitory signs before consulting a physician. Of 
course as we might surmise, certain tests are claimed as being diag- 
nostic for cancer. In the Tvotzarcff’s diagnostic test, an injection of 
radioeolloidal substance is made into the blood stream. If cancer he 
present, it is claimed that the rapidly dividing cells of the tumor fix 
the radium to such an extent that they will afiect a sensitized plate. 

Botelho also has recently devised a nitric reaction, a diagnostic 
test which although not exactly specific for cancer, ye? seems to he 
the most reliably known method of serodingnosis of malignant tumors. 

Laredan has recently reported a series of 311 cases of confirmed 
cancer in 74 per cent of which Bofciho’s test was positive, flic great 
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majority of these eases were breast and uterine cancers. These tests, 
require extensive laboratory procedures, and besides they are more 
applicable to advanced cancer. But what we want is a more simple 
method that will detect the very early specific changes, if any, that 
a developing cancer causes in the blood. The tests mentioned might 
perhaps be of use in a completely equipped cancer laboratory, but 
they scarcely come within the scope of the ordinary practitioner’s 
armamentarium and he must still rely on his clinical acumen. 


PUBLIC CANCER HOSPITALS AND CLINICS 

One of the points upon which I desire to lay very particular stress 
is that the menace of cancer to the nation is so great, and the means 
of handling it so entirely inadequate, that its control must become a 
matter of State and National concern. The drain on our people from 
the fatal toll gathered by cancer renders it imperative that a deter- 
mined public effort should be made for its prevention and control, 
and for applying such treatment as can be afforded. The reasons for 
State control of the cancer problem may be briefly summed up as 
follows : 

1. Because special cancer hospitals with suitable equipment and 
personnel are required in which cancer patients can be received free 
or at a minimum payment according to their resources. 

2. Because special Cancer Clinics in connection with the Cancer 
Hospitals are necessary, where anyone can have an examination to 
determine whether or not cancer is present, and if present to be 
promptly treated. 

3. Because special clinical and laboratory research work is neces- 
sary. The laboratories would best function in connection with cancer 
hospitals where every clinical phase of the disease could be studied. 
The research work now being done is principally by privately endowed 
institutions. 

These reasons call for little discussion, and further good reasons 
might be added. As regards the necessity for special cancer hospitals 
it is well known that there are entirely insufficient accommodations in 
our existing general hospitals. In fact, many hospitals refuse to re- 
ceive inoperable cancer patients, who are sent home to die slowly. 
The average time for which an advanced cancer patient requires 
hospitalization before death, varies from about four to six or eight 
months. There is, I think, no more unfortunate being than the hope- 
less cancer patient lingering on at home for a year or two in bodily 
and mental anguish, a living death with the depression that is cast 
upon all, family and friends, by the knowledge that they can in no 
way help to obviate the inevitable issue. Formerly, when cancer 
cases were much fewer, there was a sufficient number of so-called 
Homes for Incurables, but the number of such cases now is so great 
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that they cannot be handled in this way even if such institutions were 
available. Besides this, a proper cancer hospital needs very special 
equipment and a specially trained staff. 

The existence of trustworthy cancer clinics where an honest and 
unbiased examination and reliable diagnosis will be made, will also 
work great good among the large number of men and women who are 
nervous wrecks owing to their fear of cancer. There are many such 
people and they are the easy prey of quacks and cancer fakirs of all 
kinds. When it is fully known that these clinics have no monetary 
advantage in diagnosing a case as cancer, they will receive full public 
confidence. 

These hospitals and clinics should offer an opportunity for special 
study by graduate students, as it is quite evident from the vast num- 
ber of patients who, either through neglect or ignorance, are permitted 
to develop into an advanced condition of cancer that the general rank 
and file of the profession needs a better acquaintance with the initial 
phases of the disease. 

CONCERNING THE TREATMENT OP CANCER 

X may be pei'niitted to say a few words here as to the treatment of 
cancer. While in the early stages surgery has been proved to be the 
best treatment, yet recurrence in advanced cases after surgery is so 
frequent that the difference in life duration between advanced oper- 
ated and nonoperated cases is only a few months on the average. 
Radium and x-ray appear to be quite efficacious in certain early well 
localized cancers, and also as adjuncts to surgery when surgery is 
indicated. 

Even in operable cancer of the cervix, some surgeons have aban- 
doned surgery altogether in favor of radiologic treatment, as being 
more effective and less of a risk. 

The newer researches on the nature of cancer would seem to suggest 
that, if this disease be really a disturbance in the cell nutritional bal- 
ance, it may be possible to cheek it by direct medication through the 
blood. This branch of the therapeutics of cancer has been sadly 
neglected for many years owing to the supremacy of surgery. Thus 
Blair Bell, of Liverpool, England, and others, have shown that the 
administration of certain colloidal metallic salts, acts favorably on 
cancer cells. Bell has apparently obtained some remarkable results by 
flic use of colloidal lead in the treatment of 250 hopeless human can- 
cer patients; this ti*eatment is being scientifically investigated in Eng- 
land with the aid of public funds. Bell claims that b> this means, 
tumors may be made to shrink and disappear; also that colloidal load 
has apparently a selective action on rapidly growing tumors. Bell 
further thinks that whatever risk may accompany the administration 
of lead, it is justified by the results obtained. Tim lead treatment 



FITZPATRICK : HOW SHALL WE HEAL WITH THE CANCER MENACE? 625 


offers a chance for complete cure in one of five hopeless cases. This 
is the first time that medical treatment of cancer has offered a cure, 
and it may he the forerunner of other and better methods. 

The efficient treatment, of cancer requires the coordination of a 
group of physicians specifically trained in different specialties involved 
in dealing with cancer, and well acquainted with the phases of the 
disease. 


PUBLIC INTEREST IN REGARD TO THE CANCER MENACE 

In Europe the control of cancer has long been recognized as a mat- 
ter of proper public concern and steps have been taken for its pre- 
vention and treatment. France, Switzerland, and Belgium have anti- 
cancerous centers under government auspices and the same matter is 
progressing in England and elsewhere. The Public Health Committee 
of the League of Nations is dealing with the matter. Germany, Swe- 
den, Denmark, and Austria have special Public Cancer hospitals and 
Research Institutions. 

In the United States we are just beginning to recognize the public 
aspect of the cancer menace. The State of Massachusetts took up the 
study of cancer as a State problem. They recognized that the problem 
was a large one, possessing complex medical, social, economic, and 
humanitarian aspects. Legislation providing public funds for cancer 
hospitals and clinics was passed in April, 1926. 

Pennsylvania is also doing some work along the same lines. The 
report of its Cancer Commission shows that thirteen years of educa- 
tional work has cut down the period between the discovery of the 
first symptoms in suspected cancer cases and the first coll on the doc- 
tor from eighteen to fourteen months; and in cases of deep-seated 
cancer to nearly one-half. While this is not a very great accomplish- 
ment in itself, it is a basis at least for greater results from a proper 
and thorough State control of the cancer problem. 

Finally, I wish to say that when the public understands and fully 
realizes the nature of the cancer menace, and how it. is coming directly 
home to each one of us, it will rise up and demand public concerted 
action and the expenditure of public money for its control. The mat- 
ter is not one to be trifled with. It is only by concerted intelligent 
cooperation between the medical profession and the public, that the 
cancer menace can be averted and the question of cancer solved. In 
the past, public insistence on the adequate treatment of tuberculosis 
has cut the death rate in two. Public demand has resulted in vast 
public expenditures in protecting the som'ces of water supply, in 
preserving the purity of food supply, and in obviating the spreading 
of infections and contagious diseases. The same public demand will 
awaken the medical profession and legislators to the necessity of deal- 
ing adequately with the cancer menace. It. seems reasonable at least 
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that any steps which would he likely to prevent the occurrence of 
cancer and to provide adequate care for those afflicted with it, as 
well as a properly directed effort to find the real underlying cause of 
cancer and its treatment, should be fitting objects for the expenditure 
of public money. It is the people’s government, and the people’s 
mandate as regards matters which concern them must be acted upon 
by the people’s elected representatives. Remember that one out of 
every five women, and one out of every eight men of middle age are 
now dying from cancer, at least a full decade before their natural 
time to die. 
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CANCER OF THE UTERUS FOLLOWING AN INTERPOSITION 
OPERATION, WITH A REVIEW OF OTHER 
REPORTED COMPLICATIONS' 


By John A. McGlinn, M.D., F.A.C.S., Philadelphia, Pa. 


U NTIL a comparatively recent period prolapse of the uterus, with 
its attendant cystoccle and reetocelc, was probably the most diffi- 
cult problem the pelvic surgeon was called upon to solve. 7 he efioris 
of the older surgeons were in the main unsatisfactory, they "vveic 
diligent in their efforts and acrimonious in their writings and debates. 
In Dewee’s Diseases of Females published in 1S37, wc find that the 


profession was at. loggerheads as to the value of conservative treat- 
ment as instanced by the use of the pessary, astringent douches, 
astringent applications to the vagina, and closure of the vagina by 
adhesions, from the use of caustics on the one hand and operative 
procedures on the other. The operation then practiced consisted in 
a denudation of the vulva with suture of the two sides together, so 
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that the opening int o the vagina was practically closed. If the opera- 
tion proved successful the patient was cured to the extent that the 
uterus could no longer project from the vagina. Dewccs in speaking 
of the operation closes the chapter in this manner: “This horrible, 
severe, and ill-described operation is seriously proposed by Dr. P. 
(Dr. Frick) as a substitute for the simple, successful, and easily 
managed pessary.” 

Except for the work of Professor Burns, quoted in Ashwell’s 
Diseases of Females published in 1845 and the operations to repair the 
lacerated cervix and operations on the anterior wall of the vagina 
introduced by Marion Sims, little progress was made in solving the 
problem between the years of 1840 and I860. Burns’ contribution 
was a notable one. lie had as clear an idea of the anatomy of the 
pelvis and the anatomic causes of prolapse as we have today. 

Byford, in 1S81, was advocating the use of pessaries and astringents 
and criticizing the surgeons because in their operations they ad- 
dressed themselves to but one item in the ease. T. Gaillard Thomas 1 ’ 2 
described his method of operating as follows: “The cervix is re- 
paired, using silver wire: the second step in the case will be the 
taking of a ‘gore,’ so to speak, in the anterior wall of the vagina 
by the operation known as clytrorrhaphy, and then the final opera- 
tion will consist in the restoration of the destroyed perineum.” 

The majority of authors, of this period, held that lacerations of 
the perineum were the most important ctiologic factors. W. Y. Jack- 
son, 3 however, made this observation: “I have never seen a case 
caused by a ruptured perineum nor have 1 met with a ease cured by 
sewing up such a laceration.” 

James P. Boyd 1 noted that the condition at times appears in virgins. 
He gave as causes: falls, torn perineum, and weight of uterus. 

The next ten years show a marked advance in the treatment of 
prolapse, and we find the surgeons of 1860 making use of the liga- 
mentarv supports of the uterus in attempts to effect a cure. 

Singlcy 3 wrote: “There are two types of cases, those due to relaxa- 
tion of the pelvic peritoneum (meaning ligaments) and those due to 
relaxed and torn perineums. ” He reports a ease of failure after a 
Hegar operation which was cured by an Alexander operation. 

Surgeons of this period were not. in accord as to the cause and cure 
of prolapse. I. B. Will 0 said of the chaotic condition of the subject: 
“The theories advanced have been well-nigh innumerable and the 
treatment advanced ranging all the way from that of a Virginia physi- 
cian who hung his negro patients head downward and poured the 
vagina full of a decoction of tan bark, up to the most expensive 
silver and gold-plated uteroabdominal supports of modern times, on 
the one hand, and the narrowing of the vagina by plastic operations 
to the shortening of the round ligaments on the other.” 
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The treatment by pelvic massage, after tile method of Thure Brandt, 
of Stockholm, was also in vogue during this period. 

In 1900 we find a definite advance in the treatment of prolapse. 
Watkins 7 discussed methods of treatment in vogue at this time. He 
then described his method of operating, which was essentially a 
vaginal fixation of the uterus. Watkins eventually developed this 
operation into the interposition operation, one of the most important 
contributions to gynecologic surgical technic. 

The first vaginal fixation was done by Sehueking 8 in 1888, and 
•Sanger 9 described the operation in the same year. The operation was 
also described by Mackenrodt 10 and Diihrssen 11 in 1892, and by 
Krister 12 in 1894. Vaginal suspension was proposed by Vineberg 13 in 
1896 and also by Wertheim 14 in the same year. These prior operations 
had to do with the correction of retrodisplacement of the uterus, and 
Watkins was the first to make use of the principle for the cure of 
prolapse. 

Gynecologists were not all in accord with Watkins. Deaver 13 advo- 
cated ventral fixation while Smith 16 favored vaginal hysterectomy 
and plastic work. Werder 17 advocated eurettement of the uterus, 
amputation of the cervix, anterior and posterior colporrhaphy and 
ventral fixation; E. E. Montgomery, 18 in discussing Warder's paper, 
suggested shortening of the uterosacral ligaments. 

Frits ch 19 proposed an unique operation. He anteverted the uterus 
through an anterior vaginal section, brought the fundus down into 
the vagina and sutured the body of the uterus both to the anterior and 
posterior vaginal walls. 

The literature on this subject from 1900 to the present time is so 
voluminous that it is impossible to review it in a paper of this charac- 
ter. Of the many important contributions dealing with the anatomy 
of the pelvis may be mentioned: The description of the ligamentum 
transversus colli by Mackenrodt and papers by Jellet, 20 Tweedy, 21 
Keyes, 22 > 24 Williams, 23 and Fitzgibbon. 25 Many communications were 
presented dealing with the operative cure of prolapse. Of great value 
were the various papers of J. Riddle Golfe in which he described two 
bladder suspension operations. Important also were those of Alcxan- 
droff 20 and Tweedy, 27 dealing with Mackenrodt ’s ligament for the 
cure of prolapse; of Jellet 28 and Bovde on the shortening of the utero- 
sacral ligaments; ventral fixation by Harris, Murphy, Baldy, and 
Kocher and the Mayo interposition of the broad ligaments. 

Out of all this flux has come one operation that seems destined to 
stand the test of time, an operation which when done in properly 
selected cases guarantees almost 100 per cent of cures, the perfected 

interposition operation of Watkins. 

It is too much to expect any operation to be perfect in all respects 
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and it may be profitable to review some of the complications which 
have followed this operation. 

IT. N. Sliawso reports 31S cases of interposition operations on patients at the 
Johns Hop); ins hospital. These were done chiefly on dispensary patients in whom 
the follow-np questionnaire could not he obtained in a number of cases. However, 
in those cases where the end-result was obtained there was but one real failure. 
This patient was a scrub-woman who worked very hard. She had a recurrence of 
her prolapse with prolapse of the entire pelvic floor, the bladder appearing at the 
vaginal orifice as a red ulcerated mass with the uterus still below it. A ventrofixa- 
tion was easily performed and but few adhesions to the uterus were encountered. 
In this series of cases there were two subsequent pregnancies, both with great dis- 
comfort during pregnancy and very difficult labors. 

C. .left Miller 33 reports 50 cases of interposition operation from ltis private practice. 
All were effective in relieving the prolapse for which they were done. Three women 
suffered with incontinence, in one case coming on after six years of complete cure, 
another occurring on slight jolts or jars, and the third occurring in an extremely 
neurotic patient without other demonstrable cause. None of these patients were 
evstoscoped to determine the presence of a local cause for the incontinence. 

II. Boldt 31 reports a case of uncontrollable hemorrhage following an interposi- 
tion operation. The bleeding could not be controlled even by zinc chloride, and a 
hysterectomy had to be performed two and a half years after the original inter- 
position operation. The hysterectomy was very difficult and a large tear was made 
in the bladder. On pathologic examination of the uterus nothing but chronic 
endometritis could be discovered. 

Polak, 3 - in discussing the paper by Boldt, stated that he was obliged to per- 
form hysterectomy in four cases on account of menorrhagia following interposition 
operations. In all these cases the interposition operation had been performed after 
the menopause. On account of the extensive adhesions usually encountered in such 
eases he now leaves a portion of the body of the uterus as a floor for the bladder 
instead of attempting to dissect out the entire bladder. 

I. F. Stein 33 reports four cases of pregnancy following interposition operations. 
All were delivered by cesarean section. In one case the child was stillborn. He calls 
attention to the marked prevalence of transverse presentations and of placenta 
previa in the reported cases of pregnancy following the interposition operation. 
He also notes the posterior sacculation of the uterus, the marked bladder symptoms, 
the severe abdominal pains, and the incontinence or inability to void spontaneously 
during pregnancy. lie also calls attention to the ineffectual labor pains, the danger 
of rupture of the uterus, the difficulty of applying forceps, performing craniotomy 
or other operative procedures per vaginnm and to the practical necessity of doing 
cesarean section in all cases. He strongly urges that the interposition operation 
be reserved for postclimaclcric cases or that artificial sterilization bo performed 
when the operation is done in the childbearing period. 

Loomis 3 * reports one case of pregnancy with placenta previa following the 
interposition operation. Davis 33 reports one case of pregnancy delivered at term 
by section with no unusual features, ncrtlcson 33 had a case of pregnancy terminated 
by a very difficult craniotomy, after seven days of labor, followed by severe maternal 
sepsis. 

Freund 37 reports a case of pregnancy delivered by section with no unusual 
features. 

Eschss had to resort to section to deliver his case. 

Graefo reviews eight cases of pregnancy reported in the German literature and 
adds a case of his own. In this latter case pregnancy had to be terminated by 
vaginal cesaTcan section on account of pain and retention of urine. 
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Weibelao reports seven cases of pregnancy following the interposition operation. 
Five are from the German literature and two from the Frauen Klinik at Wien. 
One patient aborted at the fourth month and the other was terminated ten days short 
of term by section on account of polyhydramnios and severe abdominal pain. 

0. V. Franque tells of a case of pregnancy two years after the tubes had been 
resected at the time of the original operation. The patient had retention of urine 
and had to live a catheter life during pregnancy. This case was terminated by 
section. 

Hollands collected three eases of pregnancy from the English literature. All 
had to be terminated by cesarean section. 

Webern reviewed forty-three cases of interposition operation with 2.4 per cent 
recurrence of the prolapse. All the other cases were entirely successful. Two 
cases of pregnancy occurred in the series in both of which a resection of the tubes 
had been done at the time of the operation. He believes that conception had 
occurred prior to the performance of the interposition operation and now advises 
a preliminary curettage in all cases. 

Grad 42 studied twenty-three cases after the operation. Nineteen were entirely 
successful, two were partly so, one had a recurrence of the rectocelo and one had 
a shortened anterior vaginal wall. One patient died of gangrene of the left leg. 
There was one case of pregnancy with break down of the perineum following labor. 

Josef Pepper 43 reviewed the question of priority and gives Watkins credit for ' 
originating the operation. In his early experience with the operation his mortality 
was between 6 and 7 per cent; it is now less than 2 per cent. Since 1915 all cases 
of prolapse in his clinic have been treated by interposition. Between 1915 and 1920 
ninety cases were so treated, four of these as reoperations after failure of other 
operations. There were two deaths, one from bronchopneumonia and one from 
septicemia. He had 92.4 per cent complete cures; G.4 per cent partial failures, 
and 1.2 per cent total failures. There were several cases of menorrhagia following 
the operation. In one case hysterectomy was done, and x-rays cured the others. 
He mentions a case of Wertheim’s 44 in which hysterectomy had to be done on 
account of hemorrhage. lie had no cases of malignancy in his clinic. 

Halban and Thaler each report one case of pregnancy both of which aborted at 
the third month. 

Mainzer, Lynch, and Kosmak each report a case of pregnancy terminated by 
section. 

Cragin had two cases of pregnancy terminated by section at full term, 
and the other was sectioned. 

Wcstermack cites a case of bleeding and discharge five years after the opera- 
tion. It was impossible to enter the uterus through the cervix. The fundus was 
approached through the anterior vaginal wall. A small fibroid was found in the 
fundus following the removal of which recovery ensued. 

Ilirst has had three cases of pregnancy: two patients aborted at the third month 


To these reported complications I desire to add another, the counter- 
part of which, I have not been able to find in the literature. 

In all, I have seen three cases of intractable bleeding after the interposition 
operation. One patient operated upon by another surgeon two years previously, 
came under my ear e complaining of persistent bleeding. 'Jhc operative result was 
excellent and there were no ulcerations of the vagina or cervix. I he bleeding '-.is 
corning from the interior of the uterus and as the uterus could not b<> entered 
through the cervix, splitting the uterus through a vaginal incision was advised. 
This advice was not accepted and the patient was lost sight of. 

The second case, Airs. IC., aged fifty-six, was operated upon by me in 
April, 1924, for complete prolapse of the uterus and vagina. The i Peru** was 
curetted and a lacerated and ulcerated cervix was treated by high amputation. A 
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typical Watkins’ interposition operation and colpoperineorrlmpliy completed the 
operative procedures. She made an uncomplicated recovery with cure of the pro- 
lapse. The histologic studies of the cervix and curette scrapings were negative 
for malignancy. She remained well until about September, 3 92G, when she began 
spotting, which continued at irregular intervals until January, 1927, since which 
date the bleeding has been continuous. She entered St. Agnes Hospital, February 
1, 1927, Examination on that date showed an excellent operative result with vagina 
and cervix free of disease. The uterus well anteposed, was normal in outline but 
somewhat larger than it was at the time of operation. 

The uterus, on account of its position, was entered through the cervix with great 
difficulty. The uterine cavity was curetted and a 50 mg. capsule of radium was 
inserted and allowed to remain in the cavity for twenty-four hours. Histologic 
studies of the curette scrapings showed adenocarcinoma. As the malignancy was 
situated in the body of the uterus we did not care to depend on radium and a 
complete hysterectomy was advised. On February 1G an attempt was made to 

free the uterus and remove it through the vagina. This was found impossible of 

accomplishment, and the uterus was removed by the abdominal route. 

The bladder was densely adherent to the posterior wall of the uterus, with the 
uterus deep in the pelvis, the fundus being firmly fixed under the pubic arch. No 
point of cleavage could be found between the uterus and bladder, and they had 

to bo separated by scissors dissection. On account of the depth of the organs in 

the pelvis and free bleeding, dissection had to be done by touch and not by sight. 
Fortunately the bladder and ureters were not injured. After the bladder was 
freed an attempt was made to free the uterus from the vagina. Again no point of 
cleavage could be found, and it was necessary to cut the uterus out with scissors 
guided by touch. When the uterus was removed it showed the anterior vaginal wall 
densely adherent to its anterior surface. The rent in the vagina was closed and a 
small wick of gauze drainage was inserted to take caro of the oozing which could 
not be completely controlled. 

The uterus showed a small polyp at the fundus which on histologic examination 
proved to be an adenocarcinoma. 

The patient was discharged from the hospital in satisfactory condition one 
month later. The most noteworthy feature of the operation was its extreme 
difficulty. 

A third patient upon whom I operated six months ago for complete prolapse 
entered the hospital today (May 13, 1927) complaining of severe bleeding for the 
past month. In this case the uterus was curetted, the cervix amputated, the uterus 
interposed, and the perineum repaired. Examination of the patient revealed a 
partial failure, the cervix being near the vulva with some prolapse of the bladder. 
Situated in the cervix was a proliferating ulcer about onc-lmlf inch in diameter. 

From this review the following conclusions can be drawn: 

1. In property selected cases the Watkins’ interposition operation is 
the best treatment, so far devised, for the cure of prolapse of the 
uterus and vagina. 

2. Pregnancy is a serious complication when it follows the opera- 
tion. Practically all cases so far reported had to be terminated by 
cesarean section. 

3. If the operation is done before the menopause, artificial steriliza- 
tion should be done. 

4. Cancer may develop in the uterus after the operation. The oper- 
ation does not play any part in the development of cancer, and the 
fact that it may occur in no way condemns the operation. 
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5. All diseased cervices should be removed by high amputation. 

6. Bleeding from the body of the uterus after the menopause should 
be a contraindication for the operation. 

7. Hysterectomy, after the operation is likely to be a hazardous and 
difficult operation. 
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Graca, Ludevit; A Check Pessary In the Uterine Os as Cause of Chronic Poly- 
arthritis. Bratislavskc Lekarkse Listy, 1925, v, 27. 

In this case the etiologic relation of a chronic polyarthritis to a cervical check 
pessary could be clearly established. A young woman was for five years treated 
for a severe articular rheumatism when a uterine hemorrhage appeared. This 
seemed caused bv a cervical stem pessary worn by her for years. It was promptly 
removed, and not onlv all hemorrhage ceased but also prompt improvement of the 
joint affection could be noticed. The only slightly affected joints became perfectly 

normal, and those chronically changed exhibited marked amelioration. 

Author’s Abstract. 



RESPIRATORY EMPHYSEMA ix LABOR* 

With Two New Cases and a Review of 130 Cases in the Literature 

By Charles A. Gordon, M.D., F.A.C.S., Brooklyn, N. Y. 

T HE occurrence of air in the subcutaneous tissues is an unusual and 
interesting complication of labor, — an accident probably occurring 
more often than has been recorded in the literature, and interesting 
because of the dramatic onset of the lesion and our lack of positive 
knowledge of its etiology and pathology. 

Case reports are usually prefaced by unsupported statements as to 
its rarity, — Charbonnet in 1.925 stated that “a search of the literature 
has failed to disclose mention of a single case.” 

Air has, of course, been observed in the cellular tissues of the neck 
and face in conditions other than parturition, as in measles, whooping- 
cough, pneumonia, foreign bodies in the bronchi, wounds of the lung 
itself, tracheotomy wounds, and even from blowing the nose. In 
laboi’, too, we must carefully distinguish between subcutaneous em- 
physema arising from the activities of gas-forming organisms in the 
birth canal, or that occasionally seen with penetrating wounds, ulcer- 
ating growths and rupture of the uterus, and emphysema due to a 
rupture somewhere in the respiratory tract. Although usually accom- 
panied by a definite clinical picture of vastly different significance and 
import, some confusion exists because all these have been called sub- 
cutaneous emphysema of labor; while Champncys in 1842 spoke of 
expiratory cervical emphysema, no other term has ever been suggested. 

If the presence of air in the cellular tissues during labor were 
classified from its point of origin, that arising from the genital tract 
might be called peritoneal emphysema and all the rest, respiratory 
emphysema of laboi’. The need of a more definite terminology in 
obstetric emphysema is apparent. 

Although possibly not unknown to early medicine, no historical 
references could be found. Louise Bourgeois, however, midwife to 
the Queen of Prance, publishing her “Observations” in 1617, may 
have referred to it when she wrote: “I saw that she tried to stop 
crying out, and I implored her not to stop, for fear that her throat 
would swell.” 

The first case was reported by Simmons in 1783. Since then many 
cases have been reported, and from time to time some effort has been 
made to collect cases and evaluate experiences. De Paul in 1842 first 
drew attention to it, and in 1874 Haultcoeur wrote the first thesis 


•Read at a meeting of the New York Obstetrical Society, February 8, 1027. 
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collecting 13 cases. Ckampneys in 1885 attempted to explain its eti- 
ology by a series of experiments. Roche collected 32 eases in 1894 
Nicaise 54 eases in 1896, Blots 40 cases in 1899, and Kosmak, report- 
ing a case in 1905, with the only photograph in the literature, was 
able to find 77 eases. Since then no complete report has appeared. 

It seemed advisable, while reporting two eases of my own, both ob- 
served in the Greenpoint Hospital, to review all the cases in the litera- 
ture and bring Kosmak J s series down to date. In all 50 new cases 
have been found, 22 of these escaping Kosmak ’s search, and the oth- 
ers appearing since the publication of his paper. These with the 77 
eases reported by Kosmak make a total of 130 cases, which I believe 
includes all the cases in the literature after a careful search in which 
all the original sources since 1617 have been consulted. My own 
cases follow : 


Case I. — A. S.; white, primipara, aged twenty-three, was admitted at term, 
to the Greenpoint Hospital on October 4, 1924 in labor. Her pregnancy had been 
normal except for persistent vomiting. Her heart and lungs were negative, blood 
pressure 120/84, and external pelvic measurements were ample, intcrcristal 25 
cm., interspinous 23 cm., external conjugate 20 cm., bisiscbial S.5 cm. The fetal 
heart rate was 13S, and the position left occipitoanterior. 

The first stage was prolonged with strong regular three minute interval pains. 
At the twelfth hour, gr. morphine was given; at the sixteenth hour the right 
side of her face and neck was seen to be swollen, and within the next half hour 
this swelling spread to the left side and back of the neck, and down the chest 
to the nipple level. Air crepitation was felt over this area and slight tenderness 
was present. Her general condition was excellent, and there were no subjective 
symptoms except discomfort due to the swelling. Her cervix was but half dilated, 
the membranes still intact, and the slow descent of the head was thought to be 
due to poor flexion. Six hours later with full dilatation the membranes ruptured, 
and. forceps were applied to the head under ether anesthesia. The swelling had not 
increased. Delivery was somewhat difficult, and the baby was stillborn. The bab\ 
was large with large head and marked moulding and caput. The placenta was 
easily expressed after separation, and a second degree laceration of the perineum 
was repaired at once. 

Eight hours after delivery the emphysema was seen to have spread over both 
sides of the face to the scalp of the parietal region. She made an excellent recovery 
with slight febrile reaction for four days. Her blood count the day after deliver,; 
was R. B. C. 4,550,000, llgb. S3 per cent, W. B. C. 32,000, lymphocytes 20 per cent, 
polymorphonuclear cells 73 per cent. The emphysema had entirety disappears on 
the fifth day. 

Case 2.—M. C. white, primipara, aged twenty, was admitted at term, to the 
Greenpoint Hospital on September 24, 3020 in labor. At six jcar„ of a„c, 
ribs on the right side bad been resected for empyema. Her pregnancy had bmi 
normal, heart and lungs were negative, blood procure 334/00 and the external pel vie 
measurements were ample, intcrcristal 27 ein., interspinous „1 cm., ex 
jugate 20 cm., bisischinl 8 cm. Enlarged thyroid. 

The first stage lasted twenty-eight hours, hut except for tlm ln«l two >oun>. 
pains were irregular and never closer then fifteen minute?. ..o tour. . w 
complete dilatation, the membranes ruptured, and pains became stronger am 
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closer. After :i second stage of almost six hours she was delivered spontaneously 
of a living child, weighing 3.S00 gm. 

After waiting forty-live minutes for separation of the placenta, Credo expression 
was unsuccessful, sharp hemorrhage occurred, and the placenta was removed man- 
ually and the bleeding stopped. 

Three hours before delivery swelling of the right side of the necli and face 
was noticed and a crackling area of emphysema was found to extend on the right 
sido from the infraclavieular space to the zygomatic arch, on the left side of the 
neck from just below the clavicle to the lower jaw and backward to the trapezius 
muscle. Except for slight difficulty in breathing and slight cough she felt well. 
Convalescence was uneventful and afebrile throughout, the emphysema gradually 
disappearing; on the fifth day it was present only just above the right clavicle, 
where the presence of air could be detected for five days more, — ten days in all. 

The blood count on the day after delivery showed 11. B. C. 3, 550, 000, Hgb. GO 
per cent, W. B. C. 10,000 with 32 per cent lymphocytes and GS per cent polymor- 
phonuclear cells. Urine and Wnssermann tests were negative. Roentgen examination 
by Dr. Van Winkle on the day after delivery showed evidence of air or gas in the 
soft tissues, especially the right and left infra- and supraclavicular areas. The 
lung fields showed no evidence of infiltration or opacity. Right and left large 
cervical ribs were present. The heart shadow showed no abnormality in outline. 

Another roentgen examination made ten days later showed no shadows suggest- 
ing air in the soft tissues of the neck. The apices were clear, and the lung fields 
showed no infiltration or opacity. No fracture of the cervical ribs was seen. 
Rib deformity present in the lower right chest, at the site of the old resection. 
At this time n careful examination of the chest, was made by an internist who was 
able to find nothing abnormal except the old operative scar. The heart was nega- 
tive and the lungs perfectly clear. No evidence of old pleural pathology could be 
discovered. 

Lnryngoseopic and bronchoscopic examinations were made on the third day post- 
partum. Nothing abnormal was seen. 

Both these cases occurred in healthy young primiparae with some- 
what prolonged labor, due in the first ease to disproportion, and to 
a poor first stage in the other. Labor pains and straining were no 
worse than usually seen in primiparous women. In the first case no 
predisposing cause could he found, while old pleural pathology may 
well have been the underlying cause in the other. Their clinical course 
was similar. The cases recorded in the literature, however, differ 
widely from each other, yet have much in common. In order to 
establish a continuity of research, and provide a proper background 
for the study of this interesting clinical phenomenon, all the cases in 
the literature not abstracted by Kosmak in the Bulletin of the Lying- 
In Hospital of the City of New York, March, 1907, are abstracted 
below. The first reported ease is worthy of literal reproduction. 

“A case of Emphysema, Brought on by Severe Labour Pains. Communicated 
by Samuel Eoart Simmons, M.D., F.R.S., Rend June 17, 3783 (Medical Communica- 
tions, Loud., 17S4, i, 17G). 

“In a conversation with Dr. Bland, physician, man midwife to the Westminster 
General Dispensary, I happened to mention the remarkable case communicated 
lately to tho Society by Dr. Hicks. This brought to his recollection a curious 
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instance of a similar affection, which occurred to him several years ago in a female 
patient, and which was evidently the effect of severe labour pains. As cases of 
this sort are extremely rare and interesting, and do not seem to have been hitherto 
sufficiently noticed by medical writers, I requested Dr. Bland to give me the par- 
ticulars of the fact in writing, and he has accordingly favoured me with the follow- 
ing account, which I shall present to the Society in his own words: 'Mrs. J. 
Ismay, the wife of a watchmaker in Chancery Lane, a strong and healthy young 
woman, in the course of a tedious and uncommonly severe labour forced a quan- 
tity of air into the cellular membranes of her neck. Her whole face and neck and 
the upper part of her body w r ere enlarged; her eyes were inflamed and her eyelids 
so swelled that for some time afterwards she could with difficulty open them. The 
space occupied by the emphysema might be covered with a hand, and the center 
of it w'as about the point where the right clavicle joins the sternum. It was not 
perceived until the day after the patient was delivered, but the crackling occasioned 
by pressing any part of that space left no room to doubt what the tumour con- 
tained. It occasioned but little trouble or uneasiness, and was entirely dissipated 
within ten or twelve days.’ ” 


Frank, J. P. : Traite de Medicine-Pratique, Paris, 1842, ii, 11. 

“The emphysema occurring during labor, when the woman throws her head back 
is caused by tears in the larynx or trachea. We saw in one woman the swelling 
start in the neck, spread to the face, head and all the upper part of the body; 
it disappeared in twelve days.” 

Davies, F. : Trov. M. and ,S. J., 1845, p. 147. 

On December 10, 1829 at 6:00 P.M. he saw a primipara. After almost three 
days of labor, straining violently in her second stage, she was delivered normally 
at 5:00 a.si., December 13. Fifteen minutes after delivery of the placenta, she 
complained of great difficulty in breathing and he saw her face, throat and brenst 
swollen to three times their normal size and of a bright scarlet color. She also 
had great pain in her throat, about two inches above the sternum and difficulty in 
breathing increased rapidly. He felt a distinct crackling and felt that she had 
ruptured her trachea. Pulse 310. Venesection 30 oz., and again 16 oz. She had had 
severe postpartum hemorrhage. Bapid recovery and argument for bleeding from 
the arm in P. P. hemorrhage. 


Bump, H. B. : Assn. Med. Jour., 1853, pp. 305-9. 

Primipara, aged twenty-six, was in coma for three days with many severe 
eclamptic convulsions. Phlebotomy. During a convulsion her neck suddenly in- 
creased in size, and marked emphysema spread over her face and entire bo 
livery shortly after. Slow absorption of air. Becoverj. 

Three patients consulted him for a tumor iu the neck which had appeared during 
labor. In all three the tumor disappeared or grew smaller during inspiration and 
increased in size during expiration. Mass soft, clastic, lympan.Uc, and not tender. 

1. During her third labor she felt something burst in her neck and swelling sud- 
denly appeared on the right side of the neck. This tumor increased in s.ze with 

live subsequent labors. 

2. During her first delivery, aged twenty-three, while bearing down she felt 
^nothing give wav in her neck. This tumor grew larger in two subsequent 

3. During her first delivery, aged twenty-two, she felt a tearing sensation in t m 
icek, and while bearing down swelling appeared. Enlarged during fn > 'i 
nbom, and Mr. Parry whose ease it vms, saw a remarkable mcrca.-e m it. *>r 

luring expulsive pains. 
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Lize, M.: Bull, dc la Sac. d. Chir. de Bar., 1SG0, i, 529. 

Primipnrn, ago seventeen, robust, after four clays of extremely difficult labor 
L. O. A., delivered spontaneously. During this time she lead not ceased crying. 
After delivery a tumor the size of a first was noted extending from the inner half of 
the clavicle to the angle of the jaw. Mass wns pear-shaped, boggy, elastic, giving 
way under pressure without diminishing in size, and tj'mpnnitic on percussion. 
The tumor increased in size when she cried out. Two days later the mass was 
but half its original size, and on the ninth day the neck was almost normal. 
The mass was not present before labor began. 

Pratt, T.: Med. Press and Circ., Loud., 1S70, lx, n. s., 409. Discussion, 411. 

Primipnrn, aged twenty-three, strong and healthy. Labor in all eight and a half 
hours. One hour before delivery with head on perineum she complained of stiff- 
ness of the eyelids and swelling of her face. As labor progressed so did the swell- 
ing until her eyes were nearly closed and face, neck, chest and greater part of her 
body puffed, much difficulty in breathing, marked crepitation over swelling. Twenty 
minutes later her baby was bora. Swelling was very bad the next day but grad- 
ually lessened and was entirely gone on the eighth day. Her elder brother and 
several of her uncle’s children had died of tuberculosis. 

2. Primipnrn, aged twenty-three, healthy. Normal presentation. Two and a half 
hours after rupture of the membranes, fourteen hours after the onset of labor, she 
complained of stiffness of the eyelids and swelling of the face. The baby was 
born two hours later and was very small. Labor throughout was feeble, sixteen 
and a half hours in all. Emphysema spread over face, neck, chest, arms and greater 
part of her body. She had no difficulty in breathing. On the eighth day it had 
disappeared. Ilcr father had married throe times and had a very large family all 
of whom died of tuberculosis except two. 

Kirkpatrick, J. R.: Med. Press and Circ., Load., 1S70, lx, n. s., 411. 

Discussing Pratt’s case, Kirkpatrick said he had seen a case in a multipara 
with emphysema which extended over lower part of the chest and body and dis- 
appeared the next day. 

O’Leary: Med. Press and Circ., Load., 1S70. (Quoted by Roche, original refer- 
ence not found.) 

Woman, aged twenty-six during miscarriage made violent efforts. Emphysema 
spread over the entire neck and a great part of the chest. Auscultation of the 
lung showed a cavity in the apex which apparently had ruptured. 

Isdell, J.: Irish JIosp. Gac., Dubl., 1S73, i, 38. 

Isdell saw two cases in thirty years. One, a second labor, had some obstruction 
in the second stage. While making violent expulsive efforts swelling suddenlv 
appeared in her neck and increased with each pain, spreading over the face and 
down the chest, arms and leg. The strange part was that it stopped exactly at 
the midline and was all on the right side. The swelling was so great as to impede 
respiration and there was danger of suffocation. Bleeding followed by delivery 
with forceps. Disappearance of air in two weeks. 

2. Primipara with pains of great violence was first seen in the second stage with 
head low. Forceps. Her face and neck puffed out so as to alarm those about her. 

Dunn: Boslon Med. and Sura. Jour., 18S3, cviii, 397. 

Dr. Otis, discussing Dunn ’s case (Kosmak) said that in a case that had come 
under his observation the symptoms were not discovered until two hours after the 
labor was over. 
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Greslou, M.: Soc. Ohst. ct Gyncc. de Tar., 1892-2, pp. 211-12. 

Primipara aged twenty-four, with no previous lung pathology, delivered spon- 
aneously, a baby weighing- 4 kg. in right occiput posterior position. First sta-e 
turty hours; second stage only two hours; toward its end during sustained forcible 
effort, she suddenly felt her right cheek swell and a sensation of crackling; a soft 
painless swelling was felt at this point. During subsequent efforts this air spread 
to the neck and after delivery distended both sides of the face tremendously. 
Coughing and thoracic distress for two days when swelling rapidly subsided. 


Roche, F. N". : 4°, Paris, 1894. Reports three cases of M. Pinard. 

1. Primipara, aged twenty-three in good health. Twenty-four hours in first stage 
L. O. A., two hours in second stage. After delivery she complained of her neck 
and showed area of emphysema at base of neck especially on right side, anterior 
chest to nipple level. Recovery. 

2. Primipara, aged twenty-two, negative history. L. 0. P. Twenty-four hours 
in first stage. After seven hours in the second stage, no rotation, delivery was 
effected by forceps. Two hours after delivery complained of dysphagia, dyspnea 
and pain in breathing. Emphysema noted in neck, face and chest, anteriorly to 
nipple level and posteriorly to scapulae. Subsided in ten days. 

3. Primipara, aged twenty, L. 0. A. Seventeen hours in first stage; three hours 
in second stage. Spontaneous delivery. After deliveiy she complained of pain 
and swelling of the neck and emphysema was noted on both sides of the neck 
and face, particularly marked in parotid region. Recovery. 

Freeman: Lancet, Lond., 1890, i, 705. 

Primipara, aged twenty, slight, healthy woman with good previous history, in 
labor first stage nine hours. Second stage was terminated by spontaneous delivery 
three hours later. Pains of second stage very severe. One hour before delivery 
she said her face felt tense and swollen and it was seen to be swollen. After de- 
livery 1 'her face was enormously distended ns well as her throat, shoulders and 
chest down to about her third rib. ’ ’ Marked crackling. Complaint of brcathlcss- 
ness and constriction of throat. During efforts to expel the placenta, swelling 
increased and the breathlessness became worse. Firm pressure on the neck re- 
lieved her temporarily. Emphysema disappeared on fourth dny. 


Szekely, Z.: Gyoyyaszat, Budapest, 1901, xli, 537. Also translation: Test, 
mcd-chir. Prcsse, Budapest, 1901, xxxvii, 949-932. 

Primipara, aged twenty-nine at term. Over a year before had pain in the side, 
cough and hemoptysis. During labor had hemoptysis three times but had not 
coughed for three months before. Two days in first stage with " ( uk pain. , nim 
hours in second stage with unusually severe pains due to large baby and rigid 
soft parts. Face, upper and lower eyelids, neck of right side suddenly swel ed up 
(luring these pains and swelling spread over whole face, noch, c icsf, )H< * an 
abdomen. Labor lasted long after the appearance of the air which kept on in- 
creasing during labor. Swelling was normal in color, not tender, no me renv* m 
temperature. Spontaneous delivery. Three days later head was mud, swollen (twice 
its size). Emphysema extended to symphysis. Examination of chest showed or.h 

roughened breathing at right apex. 

Esscn-MoIIer, E.: TTyaira, Stockholm. 1001, 2. f., jv, 70S- / 1-t- 
Primipara probablv, although not stated, unmarried, at term. After ftftrm 
hours of good pain in the first stage, cervix was almost fully d dated mnn wan- -• 
ruptured, and the brow fixed in the pelvis. Low contraction nng. Moq-1 m an 
chloral. Twelve hours later marked emphysema was .^en on neck, face an npr 
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eyelids, left ann to wrist, slightly on right arm, chest and abdomen to the umbilicus. 
Weakness, dyspnea, and thoracic distress. Forceps delivery of live baby. Dyspnea 
persisted a few days and disappeared with the emphysema which was still present 
in the infrnclavioetilar fossae when was discharged on the tenth day. 

Fmmerson, W. M.: Lnncrt, Loml., 1904, ii, 595. 

Primipara, aged twenty-two, in good health and in labor thirteen hours with a 
face presentation, had a normal delivery. With strong labor, head on the perineum 
for one hour, immediately after t he last pain which was long and very severe, 
her face was seen to be swollen, and she complained of dyspnea. On the next 
day swelling was seen on neck and chest. This lasted four days. No pneumothorax. 
No discomfort except choking sensation and slight shortness of breath. Convales- 
cence was uneventful, and careful subsequent examination of the chest revealed 
no alterations in the percussion note at the apices, or elsewhere, and no signs of 
tuberculosis. Einmcrson believed her condition to be due to ‘ ‘ rupture of air 
vesicles on one or both sides of flic chest, caused by the violent bearing down effnt, 
the air escaping into the neck at the root of the lung.” Fetus was stillborn with 
posterior liydrcnccphaloccle and omphalocele. 

Ilergott, A.: .-Jan. rpjncc. ct (Vohst., Par., 1904, 25, i, G13-C550. 

Primipara, aged twenty-eight, vertex, long first stage with poor pains and slow 
progress in tho second. After four hours with the head almost at the vulva, 50 
eg. of quinine was given. A half hour later she delivered, dust before delivery 
she suddenly felt pain in the left side of the chest and had difficulty in breath- 
ing. At that moment, site said her neck began to swell. A few hours later medias- 
tinal emphysema was found, and the next day emphysema was present on both 
sides of the neck, left supraclavicular fossa, and the chest over the first two inter- 
spaces. Six days later it had all disappeared. 

Smith, W.: Stethoscope, Bristol, 3904, vii, 43. 

Primipara, aged twenty-seven, healthy but very thin. Labor progressed slowly 
until perineal stage. Pains then became strong and lasted much longer. Then eye- 
lids suddenly became swollen and she could not see out of left eye. Swelling 
rapidly spread over whole face, neck and anterior chest to the third rib. On the 
fourtli day it disappeared. 

Yiana, 0.: Givccoloffia, Firenze, 1907, iv, 104-175. 

Primipara, aged twenty-one, obese, “constantly suffering from coryza.” At 
term, pains weak and infrequent, she progressed slowly, head long time on per- 
ineum, membranes ruptured artificially at the vulva, and she delivered spontane- 
ously after being in labor eighteen hours. During the second stage swelling of 
the left cheek was noticed. After delivery, the entire left and upper anterior chest 
as well. Crepitation. No pain but sense of tension over face and some dysphagia. 
Examination of lungs negative. Next day right cheek was swollen; on the third 
day swelling was seen over the left lacrimal duct area. All had disappeared on 
the sixth day. Examination of nose and throat showed swelling of left side of the 
pharynx, negative larynx. Frolic demonstrated roughness in nasolacrimal duct where 
it was thought air had broken through. 

Basso, G. L. : Ginccologut, Firenze, 1907, iv, 725-728. 

Primipara aged thirty-one, always well except for frequent nosebleeds during 
pregnancy. Vertex, L. O. A. First stage lasted twelve hours, membranes ruptured 
early. During the first hour of the second stage, with great effort in bearing 
down swelling appeared over tho left check, then the right, spreading to the eyelids, 
orbit, neck and chest over the sternum. Dysphagia and nasal voice. Forceps de- 
livery. The emphysema had disappeared by the sixth day. Examination of the 
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lungs, larynx and lacrimal apparatus was negative. The mucous membrane of 
the nose showed crusts, bleeding and mucopurulent catarrh. 

Jardine, R.: Jour. Obst. and Gynec. Brit. Em,p., Lond., 1907, xi, 433 

Pnmipara, aged twenty-two, four hours after midwife had raptured the mem- 
branes, felt a choking sensation and fulness in her neck. This increased with even- 
attack of vomiting and quickly spread to the face and eyelids. When admitted to 
hospital, she was exhausted, with face mueli swollen and neck, chest and part of 
abdominal wall emphysematous as well. All more marked on right side. Yen- 
little discomfort except on deep inspiration, when she complained of lacerating 
pam over the apices of both lungs. Pulse very feeble, 130. Retraction ring. 
Distended bladder. Os slightly dilated manually and forceps tried with no result. 
Craniotomy. Emphysema all disappeared on the seventh day. Recovery unevent- 
ful. Careful examination of her chest showed nothing except that the breath sounds 
over the apex of the right lung were somewhat harsh but there were no rales. 
Slight cough but no expectoration. 

Fabre and Trillat: Bull, de la Soc. d’obst. dc Bar., 1908, xi. 

Primipara, aged eighteen, subject to coughs. After a labor of seventeen hours 
membranes ruptured, violent expulsive pains occurred and the head was found on 
the perineum. Caput was seen at vulva for four hours, pain getting worse, when 
the head was delivered in posterior position by means of a fillet. Laceration of 
perineum sutured. After delivery noticed emphysema of cheeks, neck and sub- 
clavicular region. Patient was positive that she had felt her left cheek swelling 
and discomfort in the neck during her expulsive efforts. Very little pain. No 
lesion of trachea, mouth or lungs found on examination. Two days later the em- 
physema had spread symmetrically down the chest to the nipple level and to tho 
back of the neck. Disappeared entirely in eight days, 

Lederer: Fraucnarzt, Leipz., 2908, xxiii, 388-390. 

Para ii, aged thirty-five, marked albuminuria, no edema and blurred vision. 
Normal birth of small baby after short labor. Total blindness followed. Twenty- 
four hours later, neck was swollen but not painful. No difficulty in breathing. 
Emphysematous area covered lower jaw. On the third day the abdomen was so 
swollen that ribs and pelvic bones could not be felt. On the sixth day it had all 
disappeared. Died three years later of contracted kidney. 

Gilles: Toulouse vied., 1906, 2. s., viii, 138. 

Primipara aged thirty, three hours in her second stage, normal until, 
suddenly following a tremendous effort she felt a tearing sensation in the thorax 
during which some swelling progressively spread over neck and face. In fen 
minutes she w-as of monstrous aspect and hardly recognizable and lost her voice. 
Swelling was especially marked at base and lateral aspect of neck, along largo \es 
pels, under chin, eyelids, cheeks, and in front of ears. Skin o'er these areas sionu 
singular pallor. Air crepitation there. Forceps used as air reached the base of 
chest. Placenta easily expressed. Emphysema was absorbed rapidJj and next uj 
face was normal. Photograph was taken twenty-four hours Inter (not found in tins 
journal, however). Aphonia and slight impediment in swallowing had »ot disap- 
peared. Her general condition was always excellent. Never had any respiratory 
trouble. Lungs had never been anything but negative. . 

Sicgelstcin, M. J.: Jour. Am. Med. Assn., Chicago, 1912, Jvii, 2S5. 

Primipara, aged twenty, with a vaginal septum % inch thick extending from 
just below the urinary meatus to the fourchette. She was adrmtted in labor with 
a three finger cervix, unruptured membranes, and head engaged m right occipito- 
anterior position. Seven hours later the membranes mp ton-d, pains became more 
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frequent, and, as the vertex was dilating the intvoitus, she made excessive efforts 
to overcome this obstruction. While straining, a swelling suddenly appeared on the 
right side of her nock and around the angle of the jaw gradually covering that 
side of the face and completely closing the right eye. When the septum had broken 
through and delivery was accomplished, the swelling had spread to the root of the 
neck and upper part of the chest. Crepitation. Xo redness, pain or tenderness. 

Tympany, distant breathing and fine crepitant rales over the swelling. It had all 
disappeared in ten days. 

Cunnington, C. W. : Lancet, Loud., 3012, ii, 1012. 

Primiparn, aged twenty-three, in good health. Thirteen hour labor. During last 
half hour of the second stage, the pains were "very severe." Fifteen minutes 
before the head was born, she noticed swelling of the neck. Two hours after the 
third stage, her face was swollen and cyanosod with eyes almost closed, and the 
lips swollen and blue. Emphysema extended up to the scalp, all over the neck and 
chest to the lower ribs, back, and upper arms. Heart or lung sounds could not bo 
hoard. Xo pneumothorax. Temperature 101, pulse 140. Small and weak, respira- 
tions 2S and shallow. Slight discomfort in breathing. A week later had only 
one small patch of crepitation over the third intercostal space near the sternum. 

Stocks, M.: Lancet, Lond., 3912, i, 722. 

Primiparn aged twenty, in labor about thirteen hours, vertex, good uterine con- 
tractions with strong voluntary efforts. When vertex wns just about beginning 
to make pressure on the perineum, the nurse reported that the patient's face was 
swelling, and that this increased and was accompanied by cyanosis during the pain. 
Emphysema extended over the right side of the face. Forceps were applied and 
a living child delivered. Seven hours later air was present over an area including 
both sides of the neck, both sides of the face up to the orbital ridges, the whole 
of the right side of the thorax, limited by the costal margin below, the spine 
behind, and the sternum in front, the right upper arm to the extent of a third, 
and the left, shoulder. Xo symptoms except some pain in the chest and at the 
back of the neck. Good recovery, swelling all disappearing in eight days. 

Gilbert, IT.: A ustralas. Med. Gar., Sydney, 1913, xxxiv, 583. 

Primiparn, aged twenty-two, in labor twenty-four hours, cervical os the size of 
a half dollar. Two hours later she was fully dilated with the head well down on 
the perineum. Four hours later pain "going off,” he wns called and told that 
her neck had begun to swell one-half hour before. He applied forceps with vertex 
crowning and delivered easily a stillborn fetus, weighing seven pounds, two ounces, 
in the left occipitoanterior position. Her appearance was striking. The curves 
of tho neck were almost obliterated, giving her a curious frog-like aspect. Crepi- 
tation was present over a wide area of swelling which involved both sides of the 
neck, upper eyelids and face including tho lobes of the ears, tho chest down to 
tho nipples, axillae, and the upper part of the back nearly down to the lower 
angle of tho scapulae. It was more marked on the right side where it had first 
been noted. Tenderness. Xo pneumothorax. Frequent short cough and respiratory 
distress wero troublesome for two days. Up to the eighth day all the air had not 
gone. 

Smeed, E.: Lancet, Lond., 19.14, ii, 445. 

Primipara, aged twenty-two, good family and personal history. Normal pelvic 
measurements with left occipitoanterior position. Two hours after beginning 
of the second stage, during which the pains had been strong and frequent, swelling 
of the right side of the neck and faco was noticed, completely closing the right eye; 
slight swelling on tho left side. At this time under chloroform anesthesia the head 
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was delivered by pressure on the fundus. Until the patient was fully anesthetized 
tie emphysema increased on both sides, and spread over the entire sternum, neck 
and face. No pneumothorax. Air had entirely disappeared on twelfth day. 

Murray, J. : Brit. Med. Jour., Loud., 1917, i, 14. 

Pnmipara, aged twenty-four, attended by a midwife, was in labor fourteen hours 
when he was sent for. On his arrival she presented a most alarming appearance. 
Her face was scarlet, and swollen to twice its normal size with both eyes completely 
closed. The upper part of the chest wall, and the neck were also much swollen, 
soft to the touch, and crackling everywhere on slight pressure. Interference with 
respiration led the midw r ife to believe that her patient was dying. Forceps delivery 
of an abnormally largo fetus with a large caput succedancum. After twenty 
hours the emphysema had somewhat abated. 


Milne, G.: Brit. Med. Jour., Load., 1917, i, 262. 

Primipara, aged twenty-two, normal and healthy showing no sign of disease of 
heart or lungs. Good pelvic measurements. Labor lasted seventeen hours, of which 
the first stage occupied fourteen. About an hour before delivery, she felt some- 
tiling go “pop” and swelling of the right eyelid was noticed. After delivery' she 
complained of slight substernal uneasiness, but otherwise felt quite well. Typical 
crackling felt all over the face except the forehead and chin, over the neck and 
anterior chest to breasts, and the right side of the back as low as the scapula. 
No superficial cardiac dulness was present, and the note at the right apex was 
boxy in character. Breath sounds otherwise quite normal. The air had entirely 
disappeared witliin five days. 


Good, J.: Lancet, 1920, i, 120. 

Primipara, aged twenty, "healthy woman with small pelvis and a big child.” 
Labor was much prolonged with head three hours on the perineum. When first 
seen at this time she complained of sore throat and difficulty in breathing. Lying 
on her left side with face crowded into tho pillow, the right side of her face was 
much swollen, the eye closed, with swelling extending down face and neck. She 
was delivered with forceps. The next day her face was uniformly puffed up 
owing to change of posture; neck distended and swelling extending down over 
thorax. She had slight cough, but the swelling was everywhere subsiding. Auscul- 
tation was unsatisfactory on account of the subcutaneous crackling. 


Vermclin, II.: Bull. Soc . d’olst. cl dc jyncc. dc Par., 1921, x. 530. 

Primipara, aged nineteen, at term left occipitopostcrior position. Cervix fully 
dilated in fifteen hours and, with strong bearing down pains, tho head appeared 
at the vulva in thirty minutes. All progress then stopped in spite of strong uterine 
contractions and examination showed a badly flexed incompletely rotated head with 
large caput on a thick perineum. Forceps extraction of a stillborn fetus. Iho 
next day emphysema of the face, neck and upper chest, more marked on loft fit <*, 
was noted. This disappeared in six days. 

2. Primipara, aged twenty-two, at term, always well. Membranes raptured 
prematurely and first stage of labor lasted fifteen hour,. Because of poor uterine 
contractions in the second stage, two unsuccessful attempt* at forceps jhffivciy of 
a head high in the pelvis were made before ndmw-mm. 1 ne mr - 1” 

tnncon.s dcliverv of a stillborn fetus weighing .3700 grn. occurred. J he n-xt r.. 
marked emphysema of the chest and neck and face to the right parotid region wr, 
seen. Febrile convalescence with rapid dnappeataneo of t m s,.c J; ,g or. 1 
side, more slowly on the right where first noted. 
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Ricdiger, K.: Ztniralbh f. Gyniil:., Leipr.., 3922, xlvi, 1910-1912. 

Primipara, aged twenty-five, pleurisy two years before. Eclampsia with two 
convulsions. Twenty-two hours in labor with strong pains, when first seen. Em- 
physema present in neck to infraclavicular region: left side of face was more 
swollen than the right. The swelling increased, almost closing the eyes and crept 
down the chest a few hours later. Venesection, manual aid, and Smellie-Vcit in a 
breech delivery. Baby alive weighed 3530 gin. Few hours after delivery had pain 
in face and chest, but swelling did not increase. Disappeared in fourteen days. 
Examination of chest by internist showed slightly diminished breathing in right 
apex; no rales. X-ray negative. 

Rcckitt. J. D. T.: honed, Bond., 1922, i, S-13. 

Primipara. aged twenty-two, at eight months, ill for over two weeks with in- 
fluenza and bronchopneumonia both lungs with high temperature, cough and blood 
streaked expectoration, weak heart sounds and dyspnea. Delivery of a stillborn fetus 
by the breech. Two days later his attention was called to a swollen condition of 
the face and right eyelids. On the next day much worse, right eye being quite 
closed, with lids enormously swollen; the face, forehead, neck and chest swollen 
also. Orthopnea urgent and only sitting position in bed tolerated. Next day air 
spread to both arms, back of hands, abdomen and back. Her condition was grave 
owing to cardiac weakness and dyspnea. Emphysema much improved but was still 
present over arms, hands and chest, but had practically disappeared from her face 
twelve days later. Absorption was complete in two weeks since onset had passed. 

Davidson, A. II. : Irish Jour. Med. Sc., Dublin, April, 3923, 79-SO. 

Primipara, probably, although not stated, aged twenty-one, at torn, reached 
her second stage in twelve hours. Pains during first stage and first part of second 
stage were normal in force, but as the head (a normal vertex) came down on 
the perineum patient bore down with frantic efforts to expel it. As the head 
showed, in a few minutes her face was seen to be markedly swollen, especially 
about the eyelids so that the eyes were almost closed. No complaint except a little 
pain about her face and of not being nblo to see well; swelling extended down 
to neck and chest. Some tenderness and marked crackling and slight swelling 
down both arms, all over back, chest and abdomen to the umbilicus. No dyspnea 
or pain in the chest. Lungs negative. Uneventful recovery with disappearance 
of all swelling in eight days. 

Mittweg: Zcntralhl. f. Gyniil:., 1923, xlvii, 243-2-1-3. 

Primipara, aged twenty-one. Four years before had bilateral catarrh of both 
lung apices. In labor twenty hours with membranes ruptured for one and a half 
hours, and strong, expulsive pains. Examination showed negative heart and lungs 
and marked emphysema of both checks, chin, upper and lower eyelids, conjunctivao, 
lower half of forehead, neck, shoulders, extensor surfaces in upper third of both 
arms, chest to the nipple level and back to the middle of the scapulae. Delivery 
by forceps under chloroform anesthesia of a vertex in mid pelvic arrest. Baby 
alive, weighed seven pounds. After delivery the emphysema did not increase and 
had entirely disappeared in three weeks. 

Harvey, D. A.: Brit. Med. Jour., Loud., 1924, i, 1089. 

Primipara, young and healthy (age not stated) “with frequent strong pain.” 
Progress being slow, when fully dilated she was delivered with forceps without un- 
due difficulty under chloroform anesthesia; Iho baby weighed nine pounds and was 
strong and healthy. Nine hours later her face and neck wore found to be swollen. 
Harvey saw it the next day, and “found the neck and adjacent parts over the 
clavicles” emphysematous. Absorption took place in one week. No symptoms 
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The patient could not remember any pain in the chest during 


are mentioned, 
her labor. 

Hausell, A. AY.: Brit. Med. Jour., 1924, ii, 104. 

Primipara,, young and healthy (age not stated) while having strong and regular 
pains complained that her right eye was swelling. This swelling gradually in- 
creased and extended all around the neck, the upper part of the chest and down the 
right arm.. "Labor was somewhat delayed owing to the presenting part being a 
face, and it was ultimately terminated with the assistance of forceps.” The em- 
physematous area was tender for several days, but had completely subsided about 
a week later. 


Charbonnet, P. N.: Surg., Gynec. and Obst.. 1925, xl, 105-106. 

Primipara, aged eighteen, heart and lungs and pelvic measurements normal, in 
labor at tern with blood pressure 240 and edema of feet and face. After labor 
of about twenty-four hours she was delivered of a nine and a half pound baby 
with episiotomy, no forceps or anesthetic. A few hours afterward she complained 
of pain in the neck and difficulty in breathing and swallowing. Emphysema of the 
interior of tho mouth and throat, face, neck and chest to the level of the second 
rib, was then noted. No discoloration. Temperature and pulse were normal but 
respirations were slightly labored. Disappeared by eleventh day, anterior chest last. 

Oppenheimer, W.: Monatschr. f. Geburtsh. n. Gyniilc., 1925, Ixx, 243-248. 

Primipara, aged twenty-three, never sick, lungs negative, pelvis rhaehitic, and 
slight edema of lower legs. After thirty-four hours in labor, with severe pains, 
she delivered spontaneously. At the end of the second stage, she had swelling 
of the upper eyelids, and three hours later, complaining of pain in the neck, a 
swelling was seen, especially on right side, along jaw to shoulders, whole face 
and chest to nipple level. This receded slowly but was still present over clavicles 
on eighth day. No dyspnea, tachycardia or cyanosis. Internist reported lungs 
negative except for diminished breathing on left side posteriorly. X-ray showed 
perfectly normal lungs. 

Lauritzen, A. G.: Ugeslc. {. Lacgcr., Kjobcuh., 1925, lxxxvii, 938. 

Primipara, aged twenty-one, normal measurements, in labor fifteen hours with a 
4 cm. cervix and head firmly engaged. Three hours later found cervix obliterated, 
patient with very strong pains at three minute intervals. Face was swollen ; breath- 
ing painful; dysphagia; stiffness of neck; talked with difficulty. Swelling increased 
with every pain. By time birth occurred one half hour later, patient was unrec- 
ognizable, head and neck enormously swollen, eyes closed. Face pale. Cardiac 
dulness had disappeared, heart sounds were distant and mediastinal emphysema was 
demonstrable. Lungs negative. In a few days normal heart dulness returned. 
Emphysema disappearing entirely in seven to eight days. 


All the eases reported have been studied with the hope of reaching 
definite conclusions as to the factors concerned in the production of 


this very interesting phenomenon. 

In determining what may be termed predisposing causes, we find the 
lesion occurring in all hut a few cases in primiparae. Although seen 
in women with definite pulmonary lesion such as pneumonia or tuber- 
culosis, it has been most commonly observed in robust young prinnp- 
arae where no evidence of any lesion could he found. 

The bearing down effort seems 1o occupy a definite place in its 
etiology, even though many eases have had a relatively easy deliver?'. 
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Dystocia, however, is common and most, cases have had long labor. 
Disproportion, dry labor, rigid soft parts, poor positions of the vertex, 
and a slowly dilating cervix arc commonly reported. Usually observed 
during the second stage of labor, it may occur in the first and fre- 
quently is not noted until the delivery has been completed. 

Its rarity alone would seem to indicate that the simple physiologic 
effort of parturition is not sufficient, and yet it does not follow that 
there must be a predisposing cause. If we say that air gains access 
to the cellular tissue through a solution in continuity, of the respira- 
tory tract, — and no other hypothesis is possible, the break may occur 
at any point, where there may be a lesion, or even in normal tissue, 
where other factors of stress are adequate. 

There has been much speculation on the mechanism of its produc- 
tion. Only clinical deduction may be made, as very little experi- 
mental reseai'ch has been done. Only two coses died, de la Salle’s and 
de Paul’s (Kosmak), the one coming to autopsy showing a rupture 
of the pulmonary alveoli with air beneath the pleura, but no emphys- 
ema of the cellular tissues. 

With the deep inspiration accompanying labor pains, a large vol- 
ume of air is stored in the lungs; the chest is fixed and the thoracic 
cavity narrowed; the force will act then entirely on the contained or- 
gans and the parenchyma, which normally meets no resistance, will 
give way. If the force continues to act, the air passes under the 
pleura to the root of the lung, opening an easy path through the 
sheaths of the great vessels, infiltrating the mediastinum and follow- 
ing the vessels of the trachea into the neck, from where, with but lit- 
tle resistance, it finds its way through the cellular tissues. Pneumo- 
thorax has not been observed in any case. Nicaise showed that, dur- 
ing loud cries, the trachea dilates almost to the point of rupture, and 
believes this to be the essential lesion. Notwithstanding the cartilag- 
inous strength of the trachea, posterior hernia of its mucosa has been 
observed, and rupture of the trachea with subsequent emphysema 
has been seen in whooping-cough. 

Watson had no difficult } 7 in infiltrating the submucous tissues of the 
face, neck and chest and the submucous tissue of the mouth and throat 
by the injection of air through a wound of the buccal mucosa. 

The ease with which fractures of the lacrimal bone takes place, and 
its not uncommon occur z’encc with only slight effort, has led some 
observers to believe that the point of rupture is here or along the 
course of the tear duct. Although rupture of the air passages any- 
where would permit the air to ascend, there is much anatomic evidence 
to show that air enters the tissues in this way in conditions other than 
parturition — and from very slight effort. 

Diagnosis offers no difficulties. Swelling which at first may be mis- 
taken for edema shows the characteristic crackling or air crepitation 
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( *. eh n< rtial Ilnur fir h ni ) . Kedncss, cyanosis or pallor are infrequently 
present. -Appearing first jn the neck or face, spreading to the chest 
and hack, often the arms,, and less frequently the abdomen and entire 
body, the pat n-nt presents a typical, often grotesque appearance, 
'there as more or less discomfort or pain in the affected area, and 
occasionally the patient has felt something burst or tear in the neck. 
Dysphagia, hoarseness and aphonia have been observed. Cough and 
dyspnea are common and occasionally the patient’s cardiac and res- 
piratory distress arc alarming. Acceleration of the pulse is common, 
but one case showed marked bradycardia. AFediastinal emphysema 
may he demonstrated. 

Treatment is expectant. Rapid deliver}', however, is indicated for 
steadily spreading emphysema, or symptoms of respiratory distress. 


SUMMARY 

1. Subcutaneous emphysema is a broad term for a rare complication 
of labor which needs further classification. 

2. Respiratory emphysema of labor is suggested as descriptive of the 
form studied here. 

.‘5. Its etiology and pathology are not definite]}' known, but it may 
originate in any part of the air passages. 

4. Its prognosis is generally good, and its treatment obvious. 

5. One hundred and thirty cases are now available for study and 
the appended bibliography, with the abstracted cases above, includes all 
the references except textbooks. 


imratuxcES 

Angclici: Arch. <ti mod. chir. ed ig., Roma. 3S71, Hi, 321. Champncys: Med. 
Chir. T r., 1SS2, 73-SG. Chamvncvs: Med. Chir. Tr., IS S 5 . lxviii, 37-GS; Proc. 
Roy. Med. and Chir. Soc., 1SS2-5, 2S4-2SS, (Abs.); Brit. Med. Jour., 1SS4, ii, 9G3, 
(Abs.). Dctrc, G. and Mahat: Bull, et infrn. Soc. de radiol. Died, de Par., 1914, 
vi, 17L Fabrc and Tullat : Zentralbl. f. Gyniik., 390S, xxxii, 114S. Hcrgolt, A.: 
Clin., 3904, xviii, 9SG-991. Jlcrgott, A.: Rev. med. de l est, 1904, xxxvi, GS5-693; 
also 303. Kosmak, G. IT.: Bull. Lying-In IIosp., X. Y., 190G-7, iii, 7G-SS. Kosmnb, 
G. IF.; Surg., Grace, and Obst., 192.1, xl, 434. Kreuzfiichs, S.: Wien. Win. 
Wchnschr., 1919, xxxii, G33. Kushnir, .1/..' Vrach. Gar.., 1913, xx, G40. Lolilem, 
II.: Ztschr. f. Geburtsh. u. Frauenkr., 1875, i, 2G1-272. 2d arch and, F.: Vrtljscir. 
f. d. prakt, neilk., 387G, exxxi, 27-99. McCliniocb: Dublin Quart. Jour. Med. Sc., 
3857, Scdy 450. Kicaisc, E.: Rev. do chir., 189G, xvi, 53S-54S. Also tn»nsl. 
(Abs.): Times and Reg., Phila. and Bost., 189G, xxxii, 247. Fxcaise E.: Boll, de 
la Acad, de med., Paris, 1S9G, xxxv, GOG. Orth, J.: Bert. Win. V chnschr., 1919, 
xxxii, G35. Fliillips, J.: Lancet, 3914, ii, 7G9. Fochc, L.: Bull. fcoc. anat. e 
Paris, 1S59, xxxiv, 252. Fohrcr: Munch, med. Wchnschr., 1910, n, 1222. Sprague, 
F. JI.: Lancet, 1905, ii, 1430. Tcndcloo: Verhandl. d. Gesllsch. d. 3 Satnr f. n. 
Arzte, 1907, 2G0-288. Vriesc: Verhandl. v. h. Genootsch t. Revord Amst., ISA. 
Watson, IJ.: Brit. Med. Jonr., 1885, p. 099. 1/ atson, D : Lancet, 190o, ji,1»60. 

Also p. 1505. Wccbcr and Landoit: Traite complet d Jophthahnologie 2880, r, 
35-36. Williams, J.: Obst. Jour. Great Brit, and Ireland, lStS-9, n, 9o. 
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(For discussion, see p. 681.) 



AN OFFICE OBSTETRIC CARD® 

By Howard B. Goodrich, M.D., Hannibal, Mo. 

npllli obstetric card reproduced below is the result, of sm attempt to give con- 
i' eisely all the essential facts of an nbsfetrie case on a card small enough to be 
carried in the pocket. It seems to adequately suit our needs and it is hoped that 
it may also suit the needs of a few or possibly many practitioners of obstetrics. 
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The card has been arranged with a view toward saving as much time and writing 
as possible and yet * allowing for the varying requirements of individual cases. 
The space, “Remarks,” is intended for the continuation of the description of any 
item of the history or examination which cannot bo completed in its allotted space 

♦This card may be obtained at the Standard Printing Company, Hannibal, Mo. 
It measures 5 by 8 inches. 
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ns well ns for r«pcml items nml a conclusion in regard to the general condition, 
type of pelvis, and prognosis. There is no attempt made to allow for cletailed 
descriptions of the puerperal and neonatal periods as they seem to ns to he un- 
necessary, particularly for hospital deliveries. The space, "Result,” however, is 
intended for the mention of any particular event or abnormality of either the 
puerperal or neonatal period ns well as for noting the condition of the mother and 
in by on discharge. 


PROPHYLACTIC EXTERNAL VERSION 0 

Ey R. A. Bartholomew. M.D., Atlanta, Ga. 

ijROPHYLACTIC exfornnl version, which may be defined as the 
L conversion of a less favorable into n more favorable presentation 
iv external manipulation, is a much neglected phase of prenatal care. 

. . ll - 1 . Lnnti rtArrUXOVOflVpIv 1 1 t tl P Writ- 


P 


by external manipulation, is a muni j"*«— — > — - 

Considering its importance, there lias been comparatively little writ- 
ten on the subject. The contributions in the literature are mainly 
from French, German, and Dutch sources; some few articles have 
been published by English. Cuban, and American writers. 

The procedure is highly recommended by the majority of authors. 
Objections are offered by Miller* on tbe ground that eepbaliejcrsior, 
in the Inst two months of pregnancy is a trying and , ' n “ t “ fa ; 
nroecdure • that anesthesia is usually necessary; that there is grave 
danger 'oV precipitating premature labor and p ■— - 

of the placenta, and finally that there is no place loi eephal. 

since breech delivers are so casi * ^ " . 

states that there is only an cstrcmcly , n» led ^ ^ 

version. As will he seen from the arm ^ be 

obtained in the cases here reported, the above oojec 

SU ?, a te T-story of esterna, version dates ha^ “ 

article by Wignrtd in the ' ° AcM rding to Meyer,- how- 

the many advantages of the p oblinue and transverse pres- 

ever, Wtgand limited ^^" t Sation to breech pres 
entations, and the credit foi e. xr-ittei Pinard did much 

entation belongs to the French o s e ” cl ® textbooks on obstet- 

to popularize the operation m Franc. Motot do n0t 

rics, while recognizing the ™ U ® * of pren atal care, and as a factor 
emphasize its importance as a p . 

in reducing fetal mortality an moi u ^ ^ the conver sion of a 
Prophylactic external vers.on xisu ti(m uses the 

breech or transverse m to jl^ ^ „, e _ 

•Read, by invitation, at the 2 3-25, 102.. 

cplogical Society, Hot Springs, - > 
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term in the opposite sense, and in cases presenting pelvic contraction 
he converts the cephalic into a breech presentation, thereby hoping 
to deliver the aftercoming head easier than the forecoming. He quotes 
Schauta. Bumm, and "Wolf in support of the use of the term in this 
sense. The use of the procedure in this way is not generally sanc- 
tioned. 

The importance of external version lies in the fact that by means 
of this simple maneuver, the great majority of breech presentations 
may be eliminated, thus preventing the high fetal mortality and mor- 
bidity resulting from breech deliveries. 

It is now recognized that the trauma incident to the supposed nec- 
essary rapid extraction causes far greater fetal mortality and mor- 
bidity than asphyxia. 

Pierson 0, found that natal or neonatal death occurred in 18, or 
12 per cent, of 142 primary breech deliveries, while in a series of 87 
version and breech deliveries of viable babies, natal or neonatal death 
occurred in 18, or 26 per cent. In these 36 cases, spinal cord liemor- 
rliagc was noted in 17, or 47 per cent; fractured vertebrae in 14, or 
38 per cent; intracranial hemorrhage in 44 per cent; hemorrhage in 
the spinal canal in 47 per cent; complete rupture of the spinal cord 
in two eases, and partial rupture in two cases. Trauma was the prob- 
able cause of death in 50 per cent of the 36 cases; asphyxia alone in 
5 per cent; trauma and asphyxia together in 39 per cent. Fifty per 
cent of the mothers were primiparac. Pierson quotes similar and 
convincing reports from other authors. 

If we accept 3 per cent as the average incidence and 10 to 15 per 
cent as a conservative estimate of the fetal mortality of viable breech 
deliveries, as compared to 2 or 3 per cent in cephalic deliveries, the 
importance of preventing breech presentations is at once appreciated. 

From the standpoint of the mothei’, the tendency to longer labor, 
premature rupture of the membranes and increased cervical and 
perineal lacerations is further reason for preventing breech deliver- 
ies. Finally, the physician is spared the increased responsibility and 
time involved in the conduct of breech deliveries. 

The subject of external version should be considered from the 
standpoint of its indications and contraindications, the stage of preg- 
nancy during which it is advisable to be used ; the objections or pos- 
sible dangers to mother and baby; the technic and finally the results 
obtained, based on the available statistics. 

.T. Rietdijk? reports 350 attempted external versions in 372 cases diagnosed as 
breech presentations, occurring in the Rotterdam School of Midwifery from 1907 
• to 1910. Version was successful in 317 cases of which 271 eases were delivered in 
the clinic. The presentation at birth was cephalic in all but two of these. Of 
the 39 failures, 25 were confined in the clinic; the presentation was cephalic in 
11, and breech in 14 of these cases. Of the 11 cephalic presentations, S were 
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,birl >" s '’ Cft,1(1 m -'- k «*»"'! ^ from the thirty-second to the Ihfrtv- 
pjgiilh ,m ** AJl I»nwnt«limn failing to ho turned after the thirty-sixth 


'J’uo breech deliveries occurred even though the version 


\v<vk, rc«rri?i i net! bn^oh, 

h:«I been mirrr«tfiil. in cadi of 3 cases, version was required three times before 
the presentation re, .mined cephalic. There were 32 neonatal deaths, none of 
which could la* definitely attributed So the preceding external version. Prolapse 
ni !ll,! n,ni ovrurr^*! in two ww, in both of which the pelvis was flat. There 
were 2$ premature births, nil adequately explained by induction of labor for 
various reasons. Analysis of results according (0 t|, e H(age of pregnancv 8 | l0wea . 


^ failures in JO” external versions attempted before the 32nd week 

•’ Liiiiircs in 13.' external versions attempted from 32nd to 3Glh week 

1 failure in 33 external versions attempted from 2Gth to 38th week 

II failures in 21 externa! versions attempted after the 33th week 


He concludes tlmt external versions are usually no necessary before the thirty-second 
week., but should be done before i he* thirty-eighth week. 

Mcurer, in the discussion of (lie above paper, reports 340 breech presentations, 
J«l8 of which he turned successfully and delivered in cephalic presentation. 

Kouwcr 1 * reports 3 00 attempted external versions from the TJtrecht Clinic from 
3011 to 1010, of which 174 were successful. Version was impossible in 13 cases, 
in all of which the baby was nevertheless delivered in cephalic presentation. There 
was one* failure on account of n mistake in diagnosis. Seven babies were born 
dead, deaths being due to well-established causes in all except one. lie strongly 
recommends (he Trendelenburg position as an aid in performing external version 
and states that success may be had by this method, where version in the horizontal 
position fails. 

Mover* reports 22 eases of breech presentation, successfully corrected by ex- 
ternal version. In S of those, the version was done in the last week of pregnancy. 
One baby died due to difficult forceps delivery through a narrow pelvis. Other- 
wise the version was of no harm to the child. There was no case of prolapse 
of the cord. He describes the technic employed by Wigand, Schrader, and Ilegar 
as essentially that of disengaging and raising the breech to one side with one, or 
both hands, if necessary, while the head is then pushed down toward the pelvis on 
the opposite side with the oilier hand. He quotes Southwick ns disengaging the 
breech by two fingers inserted in the vagina, pressing the breech up and to one 
side through the vaginal fornix. This position is retained by the other hand ex- 
ternally after which the version may be accomplished as above described. There 
arc some cases in which external version is impossible without anesthesia. In 
tho Rostock Clinic it is the rule to do an external version each time a breech 
presentation is found, regardless of the stage of pregnancy. The result is that 
breech deliveries arc very infrequent. Meyer advises the use of pads bandaged 
on each sido of tho abdomen to retain the corrected presentation. 

Decugnierco recommends the Trendelenburg position as a valuable aid in per- 
forming external version, and asserts that many cases can be turned after failure 
by version attempted in the horizontal position. He credits Friihinholz as being 
tho first to suggest the value of the Trendelenburg position in external version 
(190-1) ; Levy-Solal,™ Ho Lee 20 and Pollock* * have further emphasized its value. 
Dccugnicrc divides the technic into three steps: (1) mobilization of the breech bj 
carrying the fingers under the breech and slipping it into the iliac fossa correspond- 
ing to the side of tho fetal back; (2) mobilizing the head which usually be- 
comes accessible from under the ribs following the movement of the breech, and 
(3) turning the fetus in the direction which will correspond to flexion. The 
new position is maintained by means of pads and bandage. He recommends that 
version bo practiced not earlier than the end of the eighth or the beginning of the 
ninth month. It is always a useless procedure before the eighth month. In a total of 61 
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versions accomplished in the Trendelenburg position, analysis o£ liis results showed 7 
failures, but 3 of these were successful on a subsequent attempt. There was a recurrence 
of breech presentation in 7 cases, 5 of which were multiparac. Analysis of his 
results with the use of abdominal pads and bandages to maintain the corrected 
position after version, showed 11 failures in 40 cases. This proportion of recur- 
rence is fully ns great as without the bandage, hence the latter is apparently 
of no advantage in preventing a return to breech presentation after successful 
version. 

Labhnrdt 12 reports G3, or 35 per cent, successful external versions performed 
in 1S5 cases of transverse presentation in the Woman's Hospital, Basel, from 
April, 1901 to October, 190S. The operation can be done even if the membranes 
have recently ruptured. The great majority of the patients were multiparac. 
Prolapse of the cord occurred five times. Forty-four were at term, 19 were 
premature; 51 versions were cephalic and 12 podalic. The fetal mortality was 
G per cent which is much more favorable than that reported for internal version. 

Queirel 13 also compares internal and external version in the treatment of 
transverse presentation. In 109 cases of internal version, there were 43 living and 
GG dead babies, and four mothers died of uterine rupture. In IS cases of external 
version there were 1G living and 2 dead babies. TIencc, external version should 
be used in transverse presentation if possible. External version in breech pres- 
entations should be undertaken from the beginning of the eighth month. The 
corrected position may be maintained by a bandage during pregnancy or by rupture 
of tho membranes at the beginning of labor. 

Lovy-Solal* 0 reports 3 cases turned by the aid of tho Trendelenburg position. 
Potocki, in tho discussion of this report, states that when the head will not go 
down by the shorter way, it may sometimes be made to go down on the opposite 
side, a point which was found of value in the scries of cases here reported. 

De Bustamente’s 1 * technic is very similar to that previously mentioned. He 
believes external version is unnecessary earlier than the beginning of the eighth 
month in primiparac and the end of the eighth month in multiparac. It can be 
done at tho beginning of labor in some cases. A podalic external version may 
be done in case of placenta previa in order to place a foot within reach over 
the cervix, nannes 10 does not favor external version for placenta previa. 

Kitzingio favors external version for transverse and breech presentations during 
the last few weeks of pregnancy and early in labor, but states that the new 
position must be maintained with a binder and properly fitting pads. Gardner^ 
states: “The difficulties of the operation have been exaggerated and its advantages, 
especially those to the child, have been belittled.” Horn 13 says: “The neglect 
of cephalic version is typical of the history of medicine, in which discoveries are 
made popular, arc for a time forgotten and arc then resurrected and their 
proper limitations established.” lie attempted external version in 23 cases of which 
20, or 87 per cent, were successful and 3 cases unsuccessful. Version was repeated 
in some cases. 

Brodhcad 10 believes there is but one danger in external version, — that of 
prolapse of tho cord. Tho advantages far outweigh the disadvantages. The head 
should be pushed down on the side opposite that on which the back rests, flexion 
of the head being preserved in this way. The child can then be kept in the 
correct position with pads and binder. 

Pollockn reports 16 successful cases, tho version being done from tho twenty- 
eighth week to the thirty-eighth week. Chloroform anesthesia was necessary - in 
7 cases. Boland 20 discusses the indications and contraindications to oxternal ver- 
sion and states that the most favorable time is at tho beginning of the ninth month 
at which stage tho fetus is still sufficiently movable and the new position more 
stable. Loviot 21 suggests that a left cephalic presentation may be changed to 
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.‘i right, by nn intermediate transformation to breech presentation , — in other words, 
n tUmbfn external version. It is doubtful if many would subscribe to this unneces- 
sary smil excessive turning. 

(trail,'' in concluding a report of a case of successful external version states: 
“l f we make attempts in these eases, to do version and carefully watch tliem 

Taui.v. I 

ATTKMI-TKIi KXTKUKM. Vl'.USlOSS 


r.\n\ 

mw 

ATTEMPT 
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ATTEMPT 

Tin nn 
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7 mo. 
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S^iA mo. 
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S. L. A. 
H. 0. A. 
; S. h. A. 
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0. L. A. 
0. L. A. 
O. L. A. 
' O. L. A. 
O. L. A. 
S. If. A. 
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0. h. A. 

0. L. A. 

0. L. A. 

Spont.; I?. 0. A. 
8% wo. 

K. O. A. 
0. L. A. 

! O. If. P. 
0. P. A. 
0. X>. A. 

, O- L. A. 

’ 0. L. A. 

R. 0. A. 

t 

0. L. P. 
O. L. A. 
0. If. A. 

, R. 0. P- 
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Table I— Cont’d. 


Attempted External Versions 


CASE 

TAKA 

FIRST 

ATTEMPT 

SECOND 

ATTEMPT 

THIRD FOURTH ; POSITION 

ATTEMPT j ATTEMPT j IN LABOR 

2S 

0 

Failure; 

S mo. 

Failure; Failure; j R. S. A. 



7% mo. 


SV, mo. i Sy. and 9 j 




Spout.; 

i mo. 1 

to 

'JD 

0 

Failure; 

7 Vi mo. 

Success; . 1 0. L. A. 



6 :, /i mo. 


7 J /< mo. 

30 

4 

Success; 

Failure; 

0. L. A. 



6 mo. 



31 

1 

Failure ; 

Spoilt. ; 

0. L. A. 



6 y> mo. 

7 mo. 


32 

0 

Success; 


0. L. P. 



6 ! i'j mo. 



33 

S|S 

Success ; 


S. L. A. 



7 mo. 


1 

34 


Success ; 

Success: 

0. L. P. 



7 mo. 

7 : 5i mo. 


35 


Success; 


P. 0. A. 


HUH 

7 mo. 


* 

36 

B 

Success ; 


0. L. A. 



6 : }'i mo. 



37 

o 

Success ; 


R. 0. A. 



8 mo. 



38 

i 

Success ; 


0. L. A. 



7 mo. 



39 

0 

Success; 


0. L. P. 



S-Ti mo. 



40 

0 

Success ; 


0. L. A. 



9 mo. 



41 

0 

Success ; 


R. 0. P. 



7 mo. 



42 

0 

Success ; 


R. 0. P. 



7 mo. 



43 

1 

Success ; 


R. 0. A. 



7 mo. 



44 

1 

Failure; 

Spoilt.; 

R. 0. A. 



7 mo. 

7V> mo. 


45 

0 

Success; 


0. L. A. 



7 mo. 



46 

0 

Failure; 

Failuro ; 

Failure; 0. L. P. 



7 mo. 

7 Vi too. 

S mo. 

47 

0 

Success; 


0. L. A. 



7 1 /) mo. 



4S 

o 

u 

Success ; 


0. L. A. 



7 :i /i mo. 



49 

0 

Success ; 


0. L. A. 



7 mo. 



50 

0 

Success ; 

Success ; 

Success; 0. L. A. 



7 mo. 

7% mo. 

8% mo. ! 

51 

0 

Success ; 

Success ; 

0. L. A. 



7 mo. 

IV 2 . too. 


52 


Success ; 


! R, 0. P. 



7M mo. 


i 

53 


Success; 


! 0. L. A. 



7 mo. 


j f 

54 

0 

Success ; 

Success ; 

R, 0. A. 



8 mo. 

9 mo. 



month after month, in a certain number of cases we can accomplish it with very 
good results as far as the life of the baby is concerned.’ ’ 

King23 describes a postural method of correcting transverse presentation, which 
depends on the pressure of the thighs on the fetus when the patient is made to 
assume a squatting posture. 
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report? a difw of successful externa) version and in conclusion states: 
‘*1 "wilil recommend lo nil medical men Raving the advancement of their profes- 
eion at heart, it! all doubtful c;ikcb mid v/fion possible, to examine their pregnant 
patients a week or so before their expected confinement, for the ascertaining and 
correction of presentations, the fiitiic as we recommend to examine their urine for 
albumin to prevent complications.” 

Tiyflfr-*- reports that fift women on whom external version was performed in 
none of the prhniparne did the fetus turn back to its original position; although 
this* did occur in several of the mnltiparnc, and necessitated another version. Several 
external versions were done under ether anesthesia. There was no injury to the 
mother in any case. One patient had slight bleeding following tlie version. There 
were four failures. The technic employed was essentially that of the authors 
previously mentioned. He does not regard bandages as of sufficient value to be 
used. There were •"> eases in which the cord was found around the neck. 


In the scries here reported from my practice there were 54 patients 
who were found to have breech presentation on one or more examina- 
tions jimde from the end of the seventh month to full term. These 54 
eases occurred in *155 consecutive patients, excluding those having a 
condition which contraindicated external version. Table I is a brief 
summary of each case. 

There were 81 attempted external versions in the 54 eases. The 
first attempt was successful in 4fi cases; 4 were turned after one or 
more attempts, making 53, or approximately two-thirds successful 
versions, and 28, or approximately one-third failures. However, in 
6 of the 28 failures, the baby turned spontaneously before reaching 
full term. 

There were 7 cases delivered as breech. Based on the average inci- 
dence, there should he approximately 15 breech presentations in a 
series of 455 deliveries, hence the frequency was reduced 50 per cent by 
external version. This is in the series as a whole. It will be noted 
that most of the breech deliveries occurred in the first part of the 
series. If we consider the results obtained after more experience with 
the method, it is found that during the past three years, of 37 cases 
of breech presentation from the stage of viability on to full teim, 
there were only 2 delivered as breech. One of these (Case 33) was a 
premature delivery, the version having been successful at seven 
months, but the baby returning to breech presentation just before 
labor came on at eight months. On account of the interval between 
the attempted version and the labor, it is doubtful whetliei the xersion 
was a causative factor. The other (Case 28) could not be turned even 
under anesthesia, apparently because of the fact that two previous 
attacks of suppurative appendicitis had produced a ' ei^ large, cense 
scar in the lower right quadrant, which greatly interfered with pal- 
pation. On the basis of 345 full-term deliveries during this period, 
one would expect at least 10 breech deliveries; hence the frequency 
of breech delivery was reduced 80 per cent. 
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Analysis, according to the month in which version was attempted or 
spontaneous, showed one case in the sixth month which was success- 
ful; 29 cases in the seventh month, of which 76 per cent were suc- 
cessful, 20 per cent failed, and 4 per cent turned spontaneously; 34 
eases in the eighth month, of which 62 per cent were successful, 23 
per cent failed, and 15 per cent turned spontaneously; 24 cases in the 
ninth month, of which 46 per cent were successful, 50 per cent failed, 
and 4 per cent turned spontaneously. The low percentage of sponta- 
neous versions and high percentage of failures in the seventh month 
are probably due to the fact that the routine abdominal examinations 
were not begun until near the end of the seventh month. It is appar- 
ent, therefore, that external version is successful in 76 per cent of the 
attempts made in the seventh, 62 per cent in the eighth, and 46 per 
cent in the ninth month. The version is ultimately successful, how- 
ever, if repeated attempts are made, as is evident by the great reduc- 
tion in the frequency of breech deliveries. The frequency of sponta- 
neous version decreases rapidly as the patient approaches full term. 

The eases were also analyzed according to parity. There were 25 
primiparae and 29 multiparae. Version was successful in 23 of 42 
attempts, or 53 per cent, in primiparae. It was necessary to repeat 
the version in 4 of these cases. There were 3 cases of spontaneous 
version in the 19 failures. Version was successful in 31 of 39 at- 
tempts, or 80 per cent, in multiparae. It was necessary to repeat ver- 
sion in 4 of these cases. There were 5 spontaneous versions in the 
8 failures. 

One version was sufficient in the majority of cases. In 3 cases ver- 
sion was performed twice, and in 4 cases, three of these being multip- 
arae, it was performed three times. 

Spontaneous version often occurs after failure to perform external 
version. There were two cases of spontaneous version in the seventh 
month, one a primipai'a and one a multipara. This number would 
probably have been much greater, had not the observations been lim- 
ited to the latter part of the seventh month. There were 5 cases in 
the eighth month, of which 3 were primiparae and 2 multiparae. 
There were no cases in the ninth month. 

In addition to the points in the technic previously mentioned, note 
was made as to whether the baby was turned in the direction of the 
forehead (flexion) or the occiput (extension) as the advancing part. 
In 3 cases the initial attempt to turn the baby in the direction of 
the occiput was successful. In 5 cases this method was successful 
where the initial attempt in the direction of the forehead had failed. 
In 25 cases the initial attempt to turn the baby in the direction of the 
forehead was successful. In 8 cases this method was successful where 
the initial attempt in the direction of the occiput had failed. In 12 
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cases both methods failed. Even though turning is done in a direction 
which favors extension, there is no tendency for extension to complicate 
labor, which has here! of ore been emphasized as a possible danger. 
J timing in (his direction is less often successful than in the reverse 
direction, probably due to the fact that tendency to extension of the 
lower limbs is favored. The Trendelenburg position was not used in 
any ease in this series. 

bfltor anesthesia was used in two eases in which version failed 
several times. In Case 28, it was impossible to turn the baby, even 
with the aid of two fingers in the vagina pressing the breech up and 
to one side through the vaginal fornix. The excessive scar tissue in 
the lower right abdomen apparently was the obstacle hi this ease. In 
Case 46, the turning was easily accomplished under the anesthetic. 

Case. 50 was of more t ban ordinary interest. This patient showed 
typical uterus dideJphvs, with complete duplication of the uterus, 
cervix, and vagina. The pregnancy was in the uterus on the right, 
the other uterus being moderately enlarged and lying somewhat to 
the left and posterior. External version was of great aid in preserv- 
ing a cephalic presentation and determining whether the head would 
pass the obstruction offered bj* the nonpregnant uterus. The test 
was much safer with a forecoming than with an aftercoming head. 

There was very little discomfort during or after the version. Bleed- 
ing did not occur in any ease, and there was no prolapse of the cord 
or small parts. Coiling of the cord about the neck was noted in 40 
per cent of the cases of attempted versions and in 37 per cent of the 
other cases, delivered over this same period. There was no fetal mor- 
tality in the series, and no premature rupture of the membranes or 
premature separation of the placenta. There was no case of prema- 
ture labor which could he attributed to the version. 

No attempt was made to retain the corrected position by abdominal 
pads and bandages. Analysis of statistics, previously mentioned, 
shows that fully as many babies revert to breech presentation with, 
as without, the use of the bandage. 


SUMMARY 

The principal indication for prophylactic external version is the 
discovery of a breech or transverse presentation during the latter 
part of pregnancy. According to some authors, it is indicated in pla- 
centa previa in order to make the foot more accessible for controlling 
the hemorrhage. 

The contraindications to external version upon which most authors 
agree are multiple pregnancy, marked pelvic contraction, dead fetus, 
previous cesarean scar, threatened uterine rupture, hydramnios, oligo- 
hydramnios, premature separation of the placenta, and the onset of 
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labor. Other conditions which may contraindicate external version 
are placenta previa, bicornuatc uterus, and eclampsia. 

The objections to external version and possible dangers associated 
with it, are that improper version may be done through a mistake in 
diagnosis, thus converting a cephalic into a breech presentation; pro- 
lapse of the cord or small parts may occur; the cord may become 
coiled about the neck more frequently; the uterus may rupture; the 
membranes may rupture prematurely ; premature delivery may be 
brought oil; the position is not permanent; the operation is difficult; 
breech deliveries present no serious danger or difficulty; and finally, 
separation of the placenta may occur. The statistics and results bear- 
ing on these points, both from other authors and from the series of 
cases reported, do not sustain these objections. 

The most favorable stage of pregnancy to attempt external version 
is during the eighth month. From the end of the seventh month, on 
to full term, abdominal examinations should be made at least every 
two weeks to discover breech or transverse presentations and con- 
vert them to cephalic by external version. If repeated attempts are 
unsuccessful, the version can usually be done under anesthesia. The 
turning is increasingly difficult as full term approaches, more so in 
primiparae than in multiparae. 

The essential points in the technic are to raise the patient’s head 
and shoulders somewhat and flex the thighs in order to obtain as 
much relaxation of the abdominal muscles as possible; the bladder 
should be emptied; all manipulations should be carried out as gently 
as possible, and there must be an accurate preliminary diagnosis of 
the presentation and position. The breech is first raised from the 
pelvis, with both hands if necessary, and carried toward the iliac 
fossa on the side opposite to that on which the head is to be brought 
down; the head is then pushed down toward the pelvis with one hand 
while the breech is pushed up toward the fundus with the other hand 
by very gradual, intermittent pressure. As a rule, it will be found 
easier to make the forehead advance, rather than the occiput. If the 
breech is fixed in the pelvis, it may be disengaged by the aid of the 
Trendelenburg position or by pressure with two fingers inserted in 
the vagina. It is not necessary to use -a bandage to attempt to re- 
tain the corrected presentation, as even with the bandage, the ver- 
sion may have to be repeated one or more times before labor. 

The results of routine external version in the last two months of 
pregnancy show that it is a harmless procedure for both mother and 
baby, and by means of this simple maneuver from 80 to 90 per cent 
of breech presentations may be prevented with a corresponding re- 
duction in the fetal mortality and morbidity which attend breech 
deliveries. 
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CONCLUSIONS 


L Brooch do] ivories should be prevented on account of the result- 
ing increase in fetal mortality and morbidity. 

2. The frequency of brooch deliveries may be reduced from 80 to 
00 per cent by the routine practice of external version during the last 
two months ol pregnancy. Anesthesia is rarely necessary. 

8. External version has no apparent harmful effect on the mother 
or baby during pregnancy or labor. 

■1. The turning is usually easy to perform and may be tried either 
in the direction of flexion or extension of the fetus, the former, as a 
rule, being more successful. 


u. The version may have to be repeated one or more times before 
the presentation remains cephalic. Abdominal pads and bandages 
are apparently of little value in preventing a return to breech 
presentation. 


(5. External version should be given greater emphasis as an essen- 
tial part of prenatal care. 
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CLINICAL SIGNS OP FETAL DISTRESS DURING LABOR* 

By Frederick C. Freed, M.D., New York, N. Y. 

(From the Department of Obstetrics, the University and Bellevue Hospital 

Medical College) 

T HIS study, begun about two years ago, was undertaken to deter- 
mine what relationship exists between changes in the fetal heart 
sounds and threatened asphyxia, especially during the latter part of 
labor. 

The subject proved so interesting and enlightening that I decided 
to go a little more deeply into the question, and so have incorporated 
certain historical data concerning the fetal heart sounds and the funic 
souffle, and also the significance of meconium in the amniotic fluid. 

From a careful study of five hundred cases, personally observed at 
Bellevue Hospital and the Manhattan Maternity Hospital, in private 
practice, and in other institutions, I have selected those in which there 
was a noticeable deviation from the accepted normal fetal heart rate 
of from 120 to 160, taken during intervals between uterine contrac- 
tions. Many cases had to be omitted because of insufficient observa- 
tion, so that the cases discussed include only those in which complete 
data was obtained. 

In addition to these cases a small number were observed in which 
no change from the normal fetal heart sounds were noted and yet 
babies were stillborn or died soon after birth. 

Among those cases showing a deviation from the normal heart rate, 
an attempt was made to show the relationship between the condition 
of the baby at birth and the frequency of the heart sounds, also posi- 
tive or negative Wassermann reaction, the type of pelvis, the time of 
rupture of the membranes, the character of uterine contractions, the 
length of labor, the presence of the funic souffle, the meconium in the 
amniotic fluid with these variations. Necropsy reports in cases of 
stillbirths or neonatal deaths, were compared with the clinical findings 
wherever possible when examining the fetal heart. The use of an elas- 
tic band on the stethoscope is of advantage, and, during the second 
stage of labor a modification of the DeLee stethoscope, or an ordinary 
stethoscope with an adjustable head band, is comfortable and con- 
venient. A rubber nipple, with the top cut off, placed over the bell 
of the stethoscope helps to identify and intensify the heart sounds. 
Pressure on the stethoscope or changing the axis of the bell eliminates 
the sound of the uterine souffle. The sounds should be recorded for 
one-half minute because a slight discrepancy in a ten to fifteen seconds 

‘Read (by invitation) at a meeting of tlie New York Obstetrical Society, 
February 8, 1927. 
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fjotmt nwiltes {‘onsiilfnihlc diOVmien in .sixfy sm-muh. The fetal heart 

"! i0n Silir,s !,t n V!l1( ' <h,rh ^ lh(> hrffinnmg of an examination. 
<lu “ Uf the movements of the fetus, or the beginning of a labor pain] 
tlioreloro, one should not eommenee to count the beats until they 
assume their regular character again. Observations of the fetal heart. 
1 believe, are the best criteria we have of the condition of the child in 
utero, although accurate conclusions are not always possible, 

\ cry little historical data can be found in the literature until just a few years 
more limit n century ag o. in 3818, the fetal heart sounds were first heard by 
F. 1. Mayor, a surgeon practicing in Geneva, but he did not appreciate their hn- 
potfnnre ami his observations did not become widely known. 3n 3821, Lejumoau 
do Korgnrndre, an obstetrician ami an associate of Lncmmec, also heard the fetal 
homt beat and the uterine soufilo. lie used the stethoscope devised by Laennaec 
tor the first time. He irnlizod the' benefits to be derived from this knowledge and 
announced his diseoveiv in a memoir presented to the Royal Academy of Science 
in Haris. Since then many observers have written on the subject. JCvory Kennedy, 
a Master at the Rotunda Hospital, described the various locations where the sounds 
could best be heard, and in JSIKI first described the funic murmur, but he erron- 
eously thought that there was a "sympathy” between the maternal and fetal cir- 
culation, A few years Inter he reported four cases with steady slowing and final 
cessation of the heart sounds after the administration of ergot. The younger 
Kucgoio found that the fetal heart rate was decreased by compression on the 
cranium of the baby at the time of its passage through a narrow pelvis, lie also 
heard the movements of the fetus at earlier periods in pregnancy than it is possible 
to hear the fetal heart. Frankhenhaiiser found that the age of the fetus caused no 
difference in the frequency of the pulsations, but thnt activity of the fetus in- 
creased the rate. Killian, of Bonn, said that the most powerful exertions on the 
part of the mother caused no appreciable acceleration in the rapidity of the. fetal 
heart rate. Hold's contribution was, that uterine contractions have manifest in- 
fluence on the fetal heart sounds, and that they are affected by an increased 
temperature of the mother, but are not affected by venesection, rest and sleep, 
of tiro mother. Duval, Kelly, Fischel, Valenta and Flciseltnran each reported that 
they had been able to palpate the fetal heart beats through the mother’s abdomen. 

In 1S75 .Tames Cummings w rote in his treatise on The Uterine Souffle and the 
Fetal Heart : ‘ 1 When sounds thnt have been distinct and noimnl become rapid and 
weak and then can scarcely be recognized, again, when pulsation becomes slower 
and weaker and may cease altogether, or when they become irregular and intei- 
mittent from irritation or pressure on the brain, we may conclude with tolerable 
certainty that the child’s life is in danger.” In spite of these observations, no 
definite conclusions were drawn or laid down concerning the behavior of the eta 
heart in its relation to the vital interest of the child until ISOo, alien Ton inc~e 
expressed himself definitely. He stated that a rise in the rate of the feta ica 
sounds above 300, and a fall of the rate below 300, between uterine contractions 
wore signs of asphyxia, both of which were indications for the tormina ion 
labor. Since then Baum, Seitz, P. Eseh, E. Sachs, A. Frey, and Zangemeis c < 
made valuable contributions, but they are not in accord as to t ic c inica sign 
ennee of changes in the fetal licart sounds. Intrauterine congenita i ar ise 
has been diagnosed by 33. TL Stewart, J. J. Sampson and others by observations 
of fetal heart sounds. MTllkonn suggested using chloroform inhalations, six 
eight drops per minute, when the fetal lienrt rate remains be ow , o ccras 
the tonus of the uterine and abdominal muscles. In two of my cases of failing 
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fetal heart, this was used with success. I feel tlmt further investigations which 
might tend to a better understanding of this important and practical question would 
be of value. 

What, we are accustomed to term the “fetal heart,” we regard as 
the transmission of the sound of t-lic heart heat of the fetus to the 
ear. The sounds are first heard about the middle of pregnancy, though 
some observers claim to have heard them as early as the third month. 
These sounds are transmitted through the body of the fetus, amniotic 
fluid, the uterine and abdominal walls. As in adults, different hearts 
vary inherently in rate and are affected by various factors, so it is 
conceivable that the heart beat of one fetus may differ from that of 
another, and may be modified by different influences. There is no 
reason to disbelieve that the vagus influence does not pertain in the 
fetus as in the adult, and so function as the regulator of contractions 
of the heart. The quality of the tissue of one heart may differ from 
that of another, and consequently the sounds will not be uniform in 
strength and rhythm. The rate of a heart may be influenced by its 
nerve stimulation and the amount of work it has to do in transmitting 
the varying column of blood, so it follows that intracranial pressure 
on the vagus center or excess of carbon dioxide in the blood going to 
the center will decidedly influence the fetal heart rate. The volume 
of blood going through the heart may be affected by the freedom of 
flow through the vessels of the umbilical cord, by the permeability of 
the placental tissue, or by the force of the contractions of the uterine 
muscle, influencing the capacity of the sinuses of the uterus. 

It is easy to comprehend that, if the contractions of the uterus are 
prolonged and the intervals shortened, especially after the fetal mem- 
branes have ruptured, the capacity of the blood carrying sinuses is 
restricted. 

From the physiology of labor we know that as labor advances, the 
uterine wall thickens and the cavity of the uterus diminishes in area. 
This change becomes more marked when the membranes rupture. As 
a result of this physiologic change, the circulation in the placenta is 
affected, first, by the thickening of the placenta because of its dimin- 
ished area of attachment; and second, by the pressure on the pla- 
centa made by direct contact of the body of the fetus. Following 
these changes, there is a gradual slowing of the heart toward the end 
of labox*. In the second stage of labor the slowing becomes more 
noticeable in many cases because, as the body of the child passes out 
of the uterine cavity, the placenta more and more becomes secondarily 
affected by the diminished area of the contracting portion of the 
uterus. Thus, the oxygen supply to the fetus is limited. Therefore, 
during the last few minutes before birth of the child the heart rate is 
often much below 100, but as delivery is imminent, little or no harm 
comes to the baby. The oxygen supply is also limited when the ves- 
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scls of flic umbilical cord are compressed by the body of the fetus 
.11 follows that vagus irritation is thus indirectly brought about just 
as readily as when the medulla is compressed by an existing dispro- 
poilion between the head and Ihe pelvis, or by a faulty position, or 
In a constricting cervix or vulva. If this direct pressure does not 
reach the cardiac center in the brain, ihe heart will function as be- 
fore, and the sounds will not be influenced. But, if the respiratory 
center is involved we have no knowledge of it until the child is horn 


with some degree of asphyxia. Just before paralysis of the cardiac 
center following compression of the medulla, the heart heat may be- 
come very rapid. 


Ivcrgcradcc's investigations showed that the maternal pulse has no 
influence on the fetal heart. If the maternal pulse is rapid because of 
fever, the fetal heart rate will he increased. The temperature of the 
fetus is at least one degree higher than that of the mother, and the 
heart beat corresponds to the degree of temperature. As in the case 
of an adult heart , an elevation of blood pressure makes the heart rate 
less. In tiie case of a fetus the blood pressure may be affected by 
pressure upon the placenta, cord or brain. During a uterine contrac- 
tion the fetal heart becomes slower, and resumes its normal rate when 
the pain is over. 

Many factors influence the intensity of the fetal heart sounds. 
Among these are the thickness of the abdominal wall, the quantity of 
liquor ainnii, distention of the bladder, gases in the intestines, uterine 
contractions, abdominal muscle contractions, the situation of the pla- 
centa which is a poor conductor of sounds, and the position of the 
fetus in relation to the abdominal wall. 

Labor itself rarely produces modification of the fetal heart sounds 
up to the moment of rupturing of the membranes, when they are gen- 
erally louder and clearer and may be heard over a more considerable 


area. 

Molding of the head during labor is a slow process. One diameter 
increases at the expense of another, without increasing the contents 
of the cranium. With increased intracranial pressure, bulging of the 
fontanelles acts as a safety valve. Because of the great flexibility of 
the skull, the dura and cerebral cortex are poorly protected from pies- 
sure. The cranial sinuses may be pushed aside and distorted by mold- 
ing of the head, and the stasis so produced will bring about edema of 
the brain tissue. Under such conditions, the fontanelles will no longei 
compensate for the increase in the cranial contents. If this piessure 
readies the vagus center-, a slowing of the fetal heart will result. As 
in an adult, cerebral pressure may either accelerate or slow the heart. 
Escli was able to produce slowing of the fetal heart beat during preg- 
nancy by sudden firax pi’essure on the fetal head through the abdom- 
inal wall. He also reported slowing of the heart in eases of contracted 
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pelves, in early or in late rupture of the membranes, and in eases in 
which increased pressure acted on the skull. 

It is quite evident from our knowledge of physiology that if ergot 
or pituitrin is given, and not followed shortly by delivery; asphyxiated 
babies may result. 

Realizing the futility of a statistic or percentage survey I have 
selected for discussion only cases that seemed to me to have a direct 
bearing upon the various factors mentioned before, or those from 
which some points of clinical importance may be gained. I have, 
therefore, made no attempt to summarize the cases in series. 

In the cases observed, slowing of the fetal heart stood out as the 
sign of most importance. Interference with the circulation in the 
cord, due to coils around the neck or the body, was not uncommonly 
observed as a factor in determining the vitality of the child at birth. 
Prolonged and frequent contractions of the uterus, with membranes 
ruptured, was also a noticeable cause both with a disproportion and 
where none existed. Partial separation of the placenta was noted in- 
frequently; multiple fibroids of the uterus were the cause of altered 
pulse rate in two cases. Rarely did a cerebral hemorrhage produce 
slowing of the heart. 

In every case, as soon as labor pains are well established, routine 
observations of the fetal heart should be carried out. The rate should 
be recorded every fifteen minutes in the first stage, and every five 
minutes or less in the second stage. It is important to observe the 
fetal heart tones during the first, as well as the second stage of labor, 
as in some cases, the fetal heart actually ceased during the first stage, 
and stillborn babies resulted. Auscultatory observations were made 
before, during and after uterine contractions, at frequent intervals, in 
both the first and second stages of labor. Counting the heart rate 
near the middle of the pause between pains gave the most satisfactory 
information. In cases where the heart falls below 100, and remains 
thei-e, we must consider that the child is in danger. If this slowing 
has been gradual the danger to the child is not so acute as in cases 
where the change has been sudden. Where the fetal heart goes below 
100 following a pain, but during the interval recovers its former rate, 
it is not evidence of fetal distress. A continuous or sudden slowing 
of the fetal heart to 100 or less is, on the basis of these observations, 
an indication for the termination of labor, in the interest of the child. 
In no case should an operative delivery be carried out, if the accepted 
conditions for such a procedure are not present. In rare cases, where 
these changes occur during the first stage of labor, a cesarean section 
may be safer for both the mother and child. By the use of “prophy- 
lactic foi'ceps” in the second stage, we can prevent stillbirths in some 
cases. The longer the use of forceps is deferred the more likely are 
we to get a severely asphyxiated or stillborn child. It was proved by 
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h. Frey m a lane senes ol‘ cases Hint the longer the heart beat slowed 
down below 300 between pains, the greater the percentage of dead 
children. Sacha concluded in his work that where the termination of 
labor- is delayed longer than forty minutes after such a slowing down 
of the heart, llie child usually dies. In some eases, the slowing of the 
total heart was transitory and did not recur and nonasphyxiated 
babies were born spontaneously. This variance may be explained by 
compression on tire cord by n small part. The administration of chlo- 
roform, eight to ten drops per minute, for a period of some ten min- 
utes caused the uterus to relax sufficiently in two of my cases for the 
heart rate to return to normal from a rate well below 100. In one 
case chloroform was repeated after an interval. In both instances, 
spontaneous birth of nonasphyxiated babies resulted. One may re- 
sort, to the use of chloroform in such a manner while preparing for 
an operative delivery. It was observed in thirty-six eases where the 
slowing remained below 100 for some time, that sixteen deliveries 
were operative, and twenty were spontaneous. Twenty- two of the 
babies wore born in good condition, six had some degree of asphyxia 
and eight, fetuses were stillborn. 

In this entire study thei-e were only eight eases in which the fetal 
heart rate was accelerated above 170, and none of these babies were 


lost. Two were mildly asphyxiated. The causes of the acceleration 
1 attributed to pneumonia in the mother in one, eclampsia in one, 
unusual activity of the baby in three and unaccounted for in three. 

"When there was a fluctuation of the heart rate between the normal 
accepted rate of 320 to 160, the variations were only temporary and 
did not seem of significance to the welfare of the baby. 

In two eases the heart sounds ceased during labor, without warning. 
The autopsies accounted for Ihe death in one iroin intrauterine in- 
spiration and the other from asphyxia caused by the cord being coiled 
four times about the neck and showing a true knot. 

Fresh meconium appeared in twenty-one eases of vertex presenta- 
tion, and there was no change in the fetal heart below the accepted 
normal. In seven of these cases the cord was coiled about the neck at 
least once. The membranes ruptured prematurely in twelve of these. 
All had spontaneous deliveries and live babies. 

In thirty-five cases in which the cord murmur was heaid duiing 
both the first and second stages of labor, it was found to be coiled 
about the neck at birth in every instance. Three of these eases re- 
sulted in stillbirths, in four the babies were severely asphyxiated, but 
resuscitated, and in ten there was mild asph 3 7 xia. In ten others where 
the cord was loosely around the neck no murmur was heard and as- 
phyxia was not present in any of them. 

In no instance did syphilis or a positive Wassermann reaction influ- 
ence the fetal heart rate unless it was iu one ease that had had two 
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previous stillbirths. This time the labor was short and the fetal heart 
was slowed for one hour. A cesarean section was done, but a still- 
birth resulted, the autopsy showing cerebral hemorrhage and syphilis. 
The syphilis may have been a factor in causing the hemorrhage and 
resultant slowing of the heart. 

The length of the first; stage of labor rarely showed marked influ- 
ence in alteration of the fetal heart rate. In eases where there was 
any alteration there had been, almost invariably, either premature 
rupture of the membranes or unusually strong pain or a dispropor- 
tion between the pelvis and the fetus. 

The length of the second stage of labor seems to have been a factor 
in a number of cases, in causing the heart rhythm to depart from the 
normal. 

It was also noted that the heart rate of the baby following birth 
varied from 60 to 110, but that after the baby cried or moved its arms 
and legs, the rate increased immediately to between 170 and 220, and 
at the end of ten minutes decreased again to between 120 and 140. 
This change occurred within lesser limits when the uterus was vigor- 
ously palpated and the movements of the child stimulated before 
delivery. 

When the caput is on the perineum and spasmodic, irregular or reg- 
ular movements can be seen, asphyxia is present. It is accompanied 
by a very slow fetal heart. In one of my cases showing this phenom- 
enon, the fetus was severely asphyxiated, and in another it was still- 
born. These movements are due to efforts of the fetus to breathe 
and is a demand for oxygen. 


RESUME 

Fetal heart sounds, being the direct transmission of the sounds from 
the heart of the fetus, will usually give first hand information of the 
condition of the fetus, and indicate whether or not the child in utero 
is broadcasting signals of distress. Careful "listening in” is obliga- 
tory to the conscientious obstetrician, and should be done from early 
in labor until the child is born. This is especially necessary in elderly 
primiparae, in cases of a "questionable” pelvis, and in cases having 
frequent strong contractions, or where fetal membranes have ruptured 
prematurely, and in cases of breech presentation. 

A fetal heart remaining below 100 between pains is a very real 
sign of distress, and either calls for extremely careful observation and 
investigation, or the termination of labor if this can be done with 
safety to the mother. 

A funic souffle persistently heard, usually indicates a cord around 
the neck, or pressure on the cord, and is an extremely valuable sign 
to the observant obstetrician as indicating possible danger to the fetus. 

The appearance of meconium is not per se of the vital importance 
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Dial sonic suppose, but the presence of meconium with a slowed fetal 
heart, is an added indication for interference. 

A rapid fetal heart is usually not of serious import, nor is a fetal 
heart that fluctuates or varies, provided it is within the usual normal 
range. 

Occasionally, however, a child may he born dead, and the fetal heart 
show no indication of the impending asphyxia even when carefully 
observed all during labor. Such deaths are usually due to some form 
of cerebral injury, involving the respiratory center. 

Syphilis has not been found to he a factor in influencing the rate of 
the fetal heart during labor. 

A small pelvis, early rupture of the membranes, or frequent strong 
uterine contractions have a marked effect in slowing the fetal heart, 
especially if any of these conditions are combined. 

Prolongation of labor during the first stage influences the heart rate 
of the fetus very little, but during the second stage the effect is much 
more marked and frequent. Changes in the rate of the fetal heart 
occur more commonly in the second stage of labor, therefore, more 
frequent observations during this period arc essential. 

The administration of chloroform in the manner suggested, while 
malting ready for the delivery, may help save some of these babies. 

At birth, the heart rate of the baby becomes quite slow and quickly 
rises after a few inspirations to gradually return to the usual quick- 
ened rate of the newborn child. 

Forceps deliveries per se, in competent hands, do not add to the 
hazard of the baby. On the contrary, in many instances when a 
changed rate of the fetal heart has warned of danger, a timely and 
judicious delivery by forceps will enable ns to reduce our present 
persisting ratio of stillborn babies. 


REFERENCES 


Lcjumcau dc Kcrgcradec, X. J. A.” Momoiis sur L auscultation, etc., Paris, 
1822. Every Kennedy: Observations on Obstetric Auscultation, New York, 1843. 
II. F. Nacgele : Die Geburtshiilfliclie Auskultation, Mainz, 1838. Frankcnhaiiscr : 
Monatschr. f. Geburtsh. u. Frauenkrankh., 18(50, xv, 354. 1Y. F. Monigomeiy: An 

Exposition of the Signs and Symptoms of Pregnancy, London, 1837. Fold: Vie 
GebuilsluilfUchc Auskultation, 1833. James Cummings: Edinb., Oliver an oy , 
1875, 29 pages. F. von IVincXcl: Handb. dcr Gcburtshulfe, 100o, l, 634-043. r. 
Baiimm (Breslau): Arch. f. Gynak., 1917, cvii, 353-360. ; ^ ,, 

Geburtsh 
Gynii 
December) 

1 Q9.fi 1 1 

J J. Samlet «L~Am. Heart Jour., August, 1926, p. 

Mrinchen. Med. Wchnsclir., December, 1925, p. 2188. I>. A. 

Jour. Obst. and Gynec., July, 1925, x, 89-93. 



59 East Fifty-fourth Street. 


(For dismission, see p. €81.) 



Society Transactions 


AMERICAN GYNECOLOGICAL SOCIETY 
FIFTY-SECOND ANNUAL MEETING 
7 lot Springs, Fa., May 23, 24 and 25, 1927. 

Tho scientific sessions included the following papers with abstracts of the dis- 
cussions : 

Dr, Reuben Peterson, Ann Arbor, Michigan, read a paper entitled 
Transplantation of the Ureters into the Bowel to Secure Sphincteric 
Urinary Control in Inoperable Vesicovaginal Fistula. (For original 
article see page 492, September issue.) 

DISCUSSION 

DR. ,T. WESLEY BOVEE, Washington, D. C.— -In the Transactions of this 
Society for 1900 Dr. Peterson vigorously condemned ureteroiatestinal grafting. 
He now reports having performed the operation for inoperable vesicovaginal fistula, 
to secure sphincteric urine control. Believing as I do, his objections of 1900 
to ureteral grafting into the bowel are overwhelmingly valid, I would exhaust 
nearly every other resource before resorting to that operation. These alternatives 
for such exaggerated conditions might be closure of the vagina with the creation 
of a urethra (if it be absent) by tunnelling, as I did in 1917, or other plastic 
procedure, or utilizing the body of the uterus to plug the fistulous opening in 
the vesicovaginal septum, or even creating a new bladder sphincter from the 
pyramidales ( Goebell ) . 

The indications for the many recorded grafts of the ureter into the rectum 
or sigmoid have been exstrophy of the bladder, cystectomy for primary or 
secondary cancer, tuberculosis, injuries, exaggerated vesicovaginal fistula, etc. Those 
of grafting this duct into the small intestine or into the cecum or vermiform 
appendix have been done usually for injuries high in the course or when a 
considerable amount of the lower part had to be sacrificed. In my judgment, 
these grafts should not be preferred to grafts into the bladder or into its fellow 
or substitution of other material for missing parts of a ureter. In the absence 
of the bladder only grafts of the intestinal type seem indicated. 

* * * * fc 

Finally, I regard this as a very dangerous operation, having a high primary 
mortality rate and one very much higher ultimately; one that must be resorted 
to occasionally but always with great- apprehension. 

DR. JAMES E. KING, Buffalo, New York. — So far as obstetric injuries are 
concerned, I consider the indications for such a procedure very small. It is per- 
fectly surprising how extensive defects can be closed in one or two sittings by 
a plastic operation and I should feel that, considering the seriousness of such a 
procedure as suggested, it would be always desirable to make attempts at plastic 
closure first. 

Some very good statistics in regard to this operative procedure are givon by 
Lower who has had a very considerable experience. He reported 32 cases which 
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were <lonc for Die following indications; 15 for exstropliv, 10 for carcinoma, 
and 7 miscellaneous conditions. Contrary to Dr. Peterson,' from his experience, 
Power advises the intraperitonenl method ns a much safer and better procedure. 

So far as the rectal sphinctorie control is concerned he gives very splendid rc- 
poits, anywhere from three or eight hours during the day and perhaps only one or 
two voidings at night. He emphasizes one thing which it seems to me wc must not 
overlook in considering sphineteric control, and that is the necessity for a certain 
education, a certain experience, which the patient acquires, which is essential be- 
fore Hphine.tcric control becomes very efficient. 

This procedure offers a possible field in the eases of cancer of the bladder where 
(he victim is suffering day and night with frequent urination. If the technic 
of this operation can be brought to a point where the procedure will not be at- 
tended by a high mortality it. may be possible to give those patients from six 
months to a year of comparative comfort. 

Another indication that might develop would he carcinoma of the cervix where 
the tumor is encroaching upon the ureters. 

DTP BROOKE M. ANSPACII, Philadkm'HIa, Pa. — T here is no doubt that the 
indication for transplantation of the ureters into the rectum does occasionally 
arise. My patient had an extensive vesicovaginal fistula that had been operated 
upon a number of times. There was great loss of tissue and much cicatricial 
contraction. The ureteral openings were on the borders of the retracted and fixed 
remains of the vaseovaginal septum. We tried to persuade the patient to have 
the vagina closed subsequent to the establishment of a permanent communication 
with the rectum but oven after explaining to her the dangers of an alternative 
operation, she preferred it in order, I think, to continue her marital relations, 
in deference to the wish of her husband. The implantation of each ureter into 
the rectum was made on separate occasions, first on the right side. The ureter 
was divided just above the broad ligament. The technic of Coffey was followed, 
a small rubber tube being introduced into the ureter and attached there. By this 
tube the distal end of the ureter was drawn well within the rectum while the distal 
end of the rubber lube was carried downward through the anus, so that it drained 
the ureter externally. The patient did very well. At the eml of six months 
tho second operation was performed. At that time the right ureter above the 
point of anastomosis was found to be very much dilated. As this was probably 
due to contraction of the cut end of tbe ureter, it appeared desirable to get the 
entire left ureter with its bladder opening. Accordingly, the uterus was removed 
in order to give access to the lower part of the ureter, and we succeeded in 
detaching the entire ureter with its bladder opening, without, however, getting 
as much of the surrounding bladder mucosa as I would plan to do on another occa- 
sion. I transplanted tbe left ureter into the rectum following the Mayo method 
of isolating the bowel area with rubber clamps. The ureteral end was kept open 
with a short rubber tube to the distal end of which a weight was attached to 
facilitate its detachment later from the ureter and expulsion through the anus. 

What I am especially interested in is the fact that although this woman ap- 
pears to be perfectly well and is very happy with the cessation of the constant 
flow of urine, works every day and has no bad symptoms, her blood chemistry 
shows GO nonprotein nitrogen, about 4G blood urea, and a creatinin of about 1.5. 

I presume that in spite of our efforts, there is some impairment of the kidney 
excretory function. 

DR. EDWARD A. SCHUMANN, PinLAi)i:i,pniA, Pa.— I n these cases where a 
transplantation of the ureter seems to offer the only hope of success, I have been 
considering tbe propriety of a preliminary low' colostomy, thereafter attempting to 
reduce the bacterial flora of the intestine by germicides and subsequently per- 
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forming tlic ureteral transplantation. Closure of the colostomy or its retention 
as an open channel would naturally be decided upon by the condition of the 
patient or with regard to evidences of ascending infection. I would like to ask 
Dr. Peterson and the other gentlemen who have had experience with this operation 
whether they deem this a proper procedure or not? 

DR. FRANKLIN If. MARTIN, Chicago, Illinois.— The simplicity of technic 
in tho operation is the secret of success. Dr. Charles Mayo took up this work 
after he had learned the technic of removing ureteral stones and has had probably 
the largest number of cases. He found that the less he did after incising the 
ureter and removing the stone, the more likely the ureters were to heal. When 
ho began implanting the ureters into the rectum he discovered that the greatest 
success resulted from fewer stitches and a minimum of manipulation. 

The method that proved most successful in my work was the placing in the 
ureter of a very soft robber catheter, decidedly smaller than tho ureter. This 
was passed down through the rcctiun and out of the anus so that the urine was 
practically controlled for the first week of the implantation, and there was op- 
portunity for urinalysis. 

DR. PETERSON (closing). — In my paper I endeavored to confine myself to 
principles and omitted in the reading of the paper the results in tho two cases 
where I transplanted the ureters. In one of these the operation was performed 
nearly two years ago and so far as I can tell from the examination of the urine 
removed from the rectum by catheter, the patient is entirely free from kidney in- 
fection. Tho other patient was operated upon less than a year ago. I may say I 
have never had more grateful patients than these two. Prior to the operation their 
condition was pitiable. Now they are able to retain the urine and are very happy 
over it. 

In regard to obstetric injuries, I think we all agree with Dr. King that only 
occasionally do we see cases where it is impossible to close the vesicovaginal 
fistulas by operative means. However in my particular field of work there are 
many such cases because other surgeons tried to close these fistulas, and when they 
failed they were cither sent, or the patient drifted to my clinic at the University 
Hospital. 

In my opinion the operation is not applicable to carcinoma of the uterus 
because the principle upon which the operation is performed is that there shall 
be no dilatation of tho ureters. Where the broad ligaments are involved and 
the disease has invaded the ureters to such an extent ns to indicate transplantation, 
they are almost invariably dilated. As I have tried to point out in my paper, 
kidney' infection almost invariably follows the transplantation of a dilated ureter. 
Transplantation in cases or carcinoma of the cervix is contraindicated. 

The main thing, as Dr. Martin has said, is simplicity' of technic. This is why' 
I do not agree with Dr. Mayo's suggestion that every other stitch should perforate 
the ureteral wall. I found long ago that the ureter should not. be held in place 
as it perforates the intestinal wall, with a stitch that penetrates the ureteral coat. 
Such penetration results in edema and shutting off of the urinary stream. 

In my f paper I have stated at some length my' reasons for changing my mind 
regarding the transplantation of the ureters in human beings. I still think that 
there will be some infection wherever the severed ureter has been transplanted 
into the bowel, but I believe a technic can be perfected whereby the infection is 
limited and the organism will probably be able to take care of the infection for 
many years and possibly' forever. My plea is that patients with incurable vesico- 
vaginal fistulas lead such miserable lives that they will take any fair chance to 
have their condition improved, and I firmly believe that this tcelmic gives them 
that chance. 
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Dn. John* A. McGlinn, Philadelphia, Pa., presented a paper entitled 
Cancer of the Uterus Following- Interposition Operation. (For orig- 
inal article see page 620.) 


DISCUSSION ' 

UK. L. If. lllGllAli DSOX, Baltimore, Md . — 1710 occurrence of carcinoma after 
the Watkins ’ interposition operation is n rare thing. I have never seen a case and 
in the experience of the Johns Hopkins Clinic there lias been no case of malignancy 
following the operation. The. operation was first done in the Clinic in 1900 and 
to about April 3, 1927, there have been £09 oases operated upon by twenty-seven 
different operators. Tbe visiting staff of tbc hospital which means the older, more 
experienced men, performed 90 of these operations, while the senior residents, men 
of at least four years apprenticeship, performed 319. There were seven deaths in 
the scries, all of which occurred in the earlier years. ■ One death followed pulmonary 
embolus; one was from postoperative hemorrhage on the tenth day; one from 
pyelonephritis with complicating bronchitis; another from postoperative hemorrhage 
associated with acute and severe parotitis on the eighteenth day; ono from 
pyelonephritis and peritonitis on the tenth day; one from a pyelitis and septicemia 
on the twenty-fourth day; and one from surgical shock, which is the only death 
that, has occurred in the Clinic during the past ten years from this operation. 

There have been four recurrences, nil of these in the earlier series when the 
technic of the operation was not familiar to the operators and where the operations 
were performed by the less experienced senior resident. 

There have been quite a list of complications. There have been no instances of 
pregnancy. Ho far as possible this operation is done after the childbearing period, 
or if used earlier the patient is permanently sterilized and the uterus curetted 
at the same time. There has been no instance, so far as I could gather from the 
records, of a later hysterectomy being required for any cause. The complications 
were mostly of a minor sort, except those that I stated resulted fatally, such as 
the retention of urine requiring catheterization in twelve cases, postoperative 
hemorrhage occurring in nine cases, minor separations of the perineum occurring 
in nine cases, a varying degree of cystitis in seven and pyelitis in five. The 
other complications were one case of phlebitis, one of shock, one of bronchitis, and 
such minor things. 

DR. WILLIAM S. STONE, New York City. — I have never seen cancer fol- 
lowing this operation. I would like to discuss this case for the purpose 
of directing attention to what is really tho modern problem, especially in 
cancer of tbc uterus, namely, the importance of recognizing precancerous 
lesions. Presumably, this operation was done on a uterus which contained 
something that was ultimately going to become cancerous, and which it was 
impossible to recognize at the time of operation. However, in the cervix, we often 
sec such conditions which can be cured and so prevent the development later of 
cancer. Early cancer of the cervix is often difficult, if not impossible, to recognize. 
Ono does not know, sometimes, where to take the biopsy specimen. However, that 
is no reason why we should not make every effort. I am quite sure that, in our 
clinics in New' York, we do not sec those neglected cases of lacerated and infected 
tissues of the cervix, which wc were accustomed to sec twenty-five or more years 
a go. Improved obstetrics is already demonstrated by their comparative infrequency 
at the present time. It would be interesting to know whether or not cancer of 
the uterus is really increasing in frequency as cancer in general is supposed to be. 
Personally, I believe that cancer of the uterus is relatively less frequent today,, as 
compared with cancer of the stomach, or cancer of the breast, and that I think 
is a result of our improved obstetrics during the past twenty-five years. 
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Dll. DOUGAL BISSELL, New York City. — The total number of interposition 
operations performed by me according to the Watkins’ technic docs not exceed 
twenty-five, yet out of this limited number two of them, subsequent to the initial 
operation, developed malignancy of the corpus and one proved to be malignant 
when the curcttings removed at operation were studied. 

In the first two cases, the disease did not develop until three or more years 
after the interposition operation; in both of these cases hysterectomy was per- 
formed and in each instance the operation was made difficult by the fact that the 
union between the bladder and the posterior surface of the uterus was so intimate 
that these organs were separated only with the greatest difficulty, in fact, the 
uterine wall in one of these cases was so friable that the removal of the corpus 
was impossible without breaking through into the uterine body, allowing the escape 
of its diseased contents; the ultimate history of these two cases is not known. 
Tho report on the curcttings in the third case was unfortunately not received until 
tho patient had left the hospital ; she was then communicated with and advised that 
the uterus be removed, but she failed to return for operation. 

My objections to the Watkins’ interposition operation are that when it is per- 
formed in the childbearing period, it leaves a functioning organ in an abnormal 
position and that if pregnancy should occur, a complication then arises which 
endangers the life of the patient; that interposition of the corpus before or after 
menopause does not lessen tho possibility of malignancy, that is, the cervix and 
corpus are just as liable to cancer when the corpus is interposed as when not 
interposed and that when malignancy of either portion of the uterus occurs fol- 
lowing interposition, eradication of the disease, either by the application of radium 
or by surgery, is rendered more difficult. 

DR. LILIAN K. P. FARRAR, New York City. — I wish to speak particularly of 
Dr. Watkins’ name in association with the interposition operation. In Europe the 
discussion is whether the operation should be called Diihrrsen, Werthcim, or Schauta. I 
was in Vienna from 1901 to 1903 and frequently heard discussions as to who had 
first performed tho interposition operation. Dr. Watkins ’ name was never mentioned 
as associated with tho operation, and today his right to priority is not recognized 
in Europe. Diihrrsen performed the operation known as “vaginofixation,” i.e., 
a suture is passed through the vesical peritoneum to the fundus of' tho uterus, 
and tho fundus is then fastened forward below the bladder. In December, 1899, 
Dr. Watkins performed the interposition operation as it is done today. In January, 
1900, Wertheim performed a similar operation but with this difference: tho uterus 
was brought into the vagina and fastened there below the bladder, but the uterus 
was not covered with fascia or with vaginal mucosa. Some time later Schauta 
performed tho operation with a technic similar to that of Dr. Watkins. Un- ' 
fortunately Dr. Watkins did not publish his operation until September, 1900, 
and Wertheim did publish his operation in February, 1900, but the priority of 
performing the operation belongs to Dr. Watkins. As I understand that the 
Society has never expressed its belief in Dr. Watkins’ right to priority in per- 
forming tho interposition operation, I would like to ask if these statements can- 
not bo verified, and the credit then given to Dr. Watkins in the Transactions of 
the American Gynecological Society. 

DR. EMIL NOVAK, Baltimore, Md. — M y experience with the Watkins’ opera- 
tion has been much more satisfactory than that of Dr. Bissell. Like most otlior 
operators, I do the complete interposition operation only in ■women beyond the 
menopause, although even then the modified procedure usually gives excellent re- 
sults. In women of childbearing age, the modified operation is done. Even this, 
however, may occasionally givo rise to complications in the event of later pregnancy, 
as I had occasion to observe in two cases. In one there was a miscarriage fol- 
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lowing ;t good deal of discomfort, while in the other n ce«nrcnn section was 
necessary at term. 

Dr. Median stressed the great rarity of eaneer following the operation. As 
regards cervical eaneer, at. least, the obvious explanation for this would seem 
to ho that in these operations we usually eradicate a good deal of precancerous 
pathology. Often the cervix is the seat of laceration, ectropion, and chronic 
endocervicitis, constituting a real cancer menace. Such a cervix should he removed 
as a preliminary to the Watkins* operation. I have been more and more im- 
pressed with the importance of correcting conditions of chronic cervical irritation, 
especially in women beyond thirty or thirty-five. After all, such measures con- 
stitute about the only form of prophylaxis against cervical cancer which we have 
available. Dr. Farrar called attention to this matter in a paper before this 
Society last year. Aside from thi«, the removal of the cervix, when it is at all 
elongated or hypertrophic, is an important contribution to the success 
of the operation. Unless it is removed, it pokes its way downward in the 
axis of the vagina, and often gives rise to almost as much annoyance as the 
original condition itself. One more point may he mentioned, thought it is a rather 
obvious one. I have seen operators do the interposition first and then proceed 
to the cervical amputation, which is, under these conditions, awkward and difficult. 
Tt is obviously belter to do the interposition after the removal of the cervix. 

DU. .TOIIN 0. FOLAK', BuooKtAW, N. V. — In cases of birth injury near the 
climacteric at the Long Island College hospital wo not infrequently do a high 
amputation of the cervix followed by vaginal fixation. After this wc introduce 
about oO mg. of radium into the body of the uterus. This produces atrophy of 
the uterus and further safeguards the woman against cancer. 

Dll. HARDY S. CKOSSEN, St. Louis, Mo.— I have had no cases of cancer of 
the cervix following the interposition operation. 

Dll. McGLINN (closing).— I included in my paper a study of the various 
complications which occur after the interposition operation. While cancer may 
develop, as Dr. Novak and Dr. Polak have pointed out, if wc do routinely a high 
amputation of the cervix as I always do, we take away the possibility of the 
incidence of cancer developing in the cervix, and if we do a hysterectomy instead 
we will eliminate the possibility of cancer developing in the body of the uterus. 

As to the success of the operation, of course, we cannot use the Watkins’ 
operation in every case, hut in the properly selected cases I think it is by far the 
‘best operation. 

I also claim a little priority in reference to the Mayo operation. In doing the 
hysterectomy according to his technic, two years prior to the Mayo operation, I 
pulled on tlio upper stitches and the bladder promptly slid over and I interposed 
the broad ligaments between the vagina and the uterus. I thought, however, that 
that was an accident and I did not publish it. I do the operation very frequently 
at. the present time. 

There are certain important points that a review of the literature brings out, 
particularly in reference to pregnancy. 

Pregnancy is a serious complication if it develops after the operation. Three 
cases of pregnancy have occurred after resection of the tubes, so that interposition 
should be done if possible only after menopause, but if done prioT to menopause 
the patient should be sterilized. 

After reviewing the question of priority, my paper states that Dr. Pepper gives 
full credit to Dr. Watkins. 
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Dr. Fred J. Taussig, St. Louis, Mo., read a paper entited The Amniotic 
Fluid and Its Quantitative Variability. (For original article see 
page 505, September issue..*) 

DISCUSSION 

DR. HUGO EIIRENFEST, St. Louis, Mo. — I believe that the average large 
weight of the placenta in these eases is due merely to the average large weight 
of the babies. Since in the main the secretion of the amniotic fluid is achieved 
by the placental surface, it would seem more important to investigate the size 
rather than the weight of the placenta. 

The other interesting point is the obvious fact that there must be also per- 
sistently going on an absorption of amniotic fluid, and this process surely must 
play a role in the preservation of a normal amount of fluid or in the production 
of hydramnios. In his paper Dr. Taussig lays great stress on the swallowing of 
the fluid by the fetus. This explanation does not particularly appeal to me. 
What becomes of the amniotic fluid that the fetus swallows? We know that free 
urinary secretion occurs late in pregnane}'. Certain clinical experiences prove that 
there must bo some fetal kidney function earlier as well. I cannot conceive of the 
idea that the amniotic fluid swallowed by the fetus would be absorbed into the 
maternal circulation and not be secreted through the kidney back into the amniotic 
sac in the usual way. I therefore doubt the importance of lack of swallowing, 
proved in some isolated cases, as a significant etiologic factor in the production of 
polyhydramnios. I think the outstanding fact in connection with such instances 
of obstructed esophagus is the admitted frequency with which hydramnios is 
encountered in various types of fetal malformation. In the cases quoted by Dr. 
Taussig we recognize this prevalence of malformations in relation to polyhydramnios 
and I do not think that any of the various explanations of its origin so far ad- 
vanced is really acceptable. 

DR. J. WIIIT RIDGE WILLIAMS, Bai.tjmork, Ml).— Dr. Taussig did not tell 
us the cause of hydramnios, as I was hoping he would. In general, it may be 
said that we know almost as little about its cause as did our grandfathers. There 
are, however, one or two negative phases of the question. First of all, I do not 
think that hydramnios is due to syphilis, because in my experience, it occurs no more 
frequently in syphilitic than in 11011-syphilitic women, and particularly because it 
occurs in many women who arc known not to have syphilis. I11 the second place, 
I do not think that any connection can be demonstrated with chorioangioma, and 
I base my conclusion upon the fact that hydramnios was absent in the eases in 
my service in which the placenta contained tumors of that type. 

For years I have believed that in the great majority of cases the fetus itself 
has little to do with the production of hydramnios. This is clearly demonstrable 
in the so-called "dropsical ova,” in which the amniotic cavity is distended by 
relatively large amounts of fluid, while the embryo is either very rudimentary or 
entirely absent. On the other hand, the evidence is very strong in hydramnios 
associated with single ovum twins that the excessive amount of fluid is due to 
renal activity on the part of the larger twin. In such cases, it is usually possible 
to demonstrate that the latter takes over an increasingly larger part of the inter- 
communicating placental circulation, with consequent hypertrophy and activity of 
its heart, liver, and kidneys, and that those organs arc frequently several times 
heavier in the larger than in the smaller twin. 

I think it fair to state that in most cases of ordinary hydramnios, the under- 
lying cause lies in some derangement of the secretory activity of the amniotic 
epithelium, but at present no evidence is available as to how it is brought about. 
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DK. JOSEPH B. DiiGEE, Chicago, III.— Some yearn ago T gave to eight or 
ten women in labor methylene bine by month; then we watched the babies during 
birth and the diaper for three, days after birth. The babies passed blue urine, 
the mothers did also, and the babies continued to pass blue urine for two or three 
days after delivery. That made me believe that the baby does not urinate into 
the nmniotic sac. 

I have been using magnesium sulphate in the treatment of eclampsia, and it has 
seemed to me that those women have less liquor nmnii. We have only begun the 
treatment of these eases recently and I offer this suggestion for what it may 
be worth. 


1)1?. GEORGE . KOSMAK, Xkw York City. — There is one point in the path- 
ology of the nmniotic membranes that I had hoped Dr. Taussig would bring out; 
namely, the disputed question as to whether this membrane is permeable by bacterial 
organisms. We get undoubted infections of the fetal shin resembling the small 
impetigo blebs that sometimes occur after birth, from which can be secured pure 
cultures of staphylococci. It is usually assumed that the contents of the nmniotic 
sne are sterile and that they do not become infected until after rupture of the 
membranes. But how can we account for these eases of what seemed to be 
undoubted infections of tbc fetus where the rupture of the membranes has not 
occurred? 

Another point that wc should take up in this connection is pulmonary infection 
of the fetus. In autopsy studies of fetuses made at the Slonne Hospital some years 
ago, pulmonary involvement to the degree of an actual pneumonia was found and 
in those cases infections of the lungs undoubtedly occurred before the babies were 
born. 

DR. JOSEPH L. BAER, Chicago, 111. — I would like to refer to a case of 
an unusually rapid reformation of the lost liquor nmnii. This patient had been 
married five years before becoming pregnant. After sixteen to eighteen weeks of 
pregnancy, about when she was expected to fee 1 life, she suddenly flooded the bed. 
Tho uterus shrunk from the size of an eighteen weeks’ pregnancy to a small 
hard mass, the size of a scant twelve weeks’ pregnancy. I revisited her in two 
days and the uterus had entirely regained its original size; the quantity of fluid 
was apparently completely restored ; within two weeks thereafter the patient felt 
life and tho pregnancy continued uneventfully. 

DR. TAUSSIG (closing). — Regarding Dr. Ehrenfest’s criticism of the evidence 
of the swallowing of fluid by the fetus, I think the evidence is very strong that 
this plays an important role. Experimentally wc know that if lycopodium powder 
is injected into the nmniotic cavity it will be swallowed by the fetus as early as 
tho middlo of pregnancy, and that this occurs regularly in the last half of pregnancy 
there can bo no doubt. 

Furthermore, the blood supply of the fetal kidney is relatively slight compared 
with that of the intestines and I feel that fluid can pass much more rapidly through 
these intestinal vessels out via the cord than it can possibly pass the secretorial 
function of the kidney. In those cases of obstruction of the urinary tract that 
Dr. Ehrenfest refers to, examination of the fluid shows that it corresponds rather 
to the fluids found in edema and that this fluid is very frequently only a portion 
of a general anasarca. 

Dr. DeLee’s experiments arc very interesting. The work that has been carried 
on along that line shows that the methylene blue does pass into the amniotic 
cavity, but it passes as a colorless chemical and so gives definite evidence of the 
metabolic function of the amniotic epithelium. 
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My report is rather in the nature of a preliminary communication which I 
hope to amplify in the future by more extensive biochemical study of the amniotic 
fluid and. of the amnion. 

Dr. Arthur H. Bill, Cleveland, Ohio, by invitation, read a paper on 
The Treatment of Placenta Previa. (For original article see page 
523, September issue.) 

DISCUSSION 

DR. EDMUND B. PIPER, Philadelphia, Pa. — Dr. Bill should have differentiated 
between the ward cases and his own cases, watched from the beginning of their 
pregnancies and in labor. It has been my experience that the maternal mortalities 
are largely among ward cases where there is no record of the blood lost. I recall 
a case similar to the one he spoke of which emphasizes a point. The patient was 
easily delivered by version, with a partial placenta previa and a wide open cervix. 
Cesarean section was unnecessary in that case. Shortly after operation the patient 
was dead. She had ' not had a postpartum hemorrhage that would disturb the 
pulse of an ordinary individual. Dr. Bill stated, I think, that the cause of death 
in every case of placenta previa is postpartum hemorrhage. He spoke of bags 
as a conservative treatment. If one uses bags in central placenta previa, - or the 
old method of pulling down one leg and using that as a tampon, it seems to me 
that the fetal mortality will be at least greatly increased; whether you will get 
better maternal results I do not know. 

Another point I gathered was that there is rarely postpartum hemorrhage fol- 
lowing cesarean section. I think the indication for cesarean section in placenta 
previa depends not upon whether the patient is a multipara, but upon the con- 
dition of the cervix. If there is a dilated cervix you may succeed with a vaginal 
delivery, but I think true conservation is where there is no progress in labor and 
where cesarean section is electively done. 

One thing Dr. Bill did not mention and I may be entirely wrong about it, but 
following the case I spoke of, I have made it a routine practice, just as in the 
vaginal delivery of a premature separation, to pack every case of placenta previa 
that is delivered through the vagina. Hemorrhage usually comes from the lower 
uterine segment. 

DR. BENJAMIN P. WATSON, New York City.— The great difficulty in dis-. 
cussing the treatment of placenta previa and especially in attempting to lay down 
a definite routine is that cases differ so much in severity, and so much depends 
upon the time at which the case is seen and upon the way in which it may have 
been handled previously. There is not and never can be one standard form of 
treatment for all cases. One would like to know in any series of cases how many 
had been seen at first hand by the man who ultimately treated the case and Iiow 
many had been handled in the hospital. 

That discussion of alternative treatments is necessary is shown by the high 
maternal and fetal mortality obtaining in our obstetric hospitals. Along with 
Dr. Douglas Miller I made an analysis of the 279 cases in the Edinburgh Royal 
Maternity Hospital between the years 1914 alid 1924. The maternal mortality was 
8.9 per cent and the fetal G4 per cent. Munro-Kerr reported a series of 47G 
cases in the Glasgow Maternity Hospital with a maternal mortality of 11.5 per 
cent and a fetal mortality of 71.84 per cent. Miller, of New Orleans, in 40 cases 
reports maternal mortality 20 per cent, fetal 54 per cent. In the Boston Lying-in 
Hospital in a series of 151 cases occurring between 1915 and 1925 Kellogg found 
a maternal mortality of S.25 per cent. In the five years from 1921 to 1926, 57 
eases treated in the Sloane Hospital, New York, gave a maternal mortality of 7 
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per coni and a feta! mortality of 47 A per cent. The best results I hare seen are 
those of Kssen-Afoller who, in 332 eases, had a maternal mortality of 3.7 per cent 
and a feta! mortality of -Ifi.G per cent. No surgeon is satisfied with such Tcsults 
and consequently there is a growing tendency to discard the older methods of 
treatment and resort more and more to cesarean section. With this tendency I 
am in ag rcenumt provided it he recognized that cesarean section is not to he 
regarded as a routine treatment for nil cases hut that it he performed only on 
certain definite indications. What these indications are cannot he laid down 
arbitrarily. They can only he determined in the individual case by one who is a 
trained obstetrician with experience in all the other methods of treatment available. 

If the child were the only consideration there could he no doubt that cesarean 
section would ho the best form of treatment in practically every case. Even when 
the child is premature cesarean section offers a better chance of life than any 
other form of delivery, so that if pregnancy has advanced beyond the thirty-fourth 
week it must be considered from this point of view. We do cesarean section in 
minor degrees of contracted pelves rather than risk the life of the child by a 
version or high forceps operation. We look upon destructive operations on the 
living child in older to effect delivery as only justified in rare and exceptional 
eases. Yet when we use a bag in a ease of central placenta previa, and especially 
when wo do an early version and bring down a leg, using the child as a plug, we 
are sacrificing it almost as deliberately as when we <lo a craniotomy. My Edinburgh 
figures show a fetal mortality of over 00 per cent in central placenta previa treated 
in this way, and of 7~> per cent in eases other than central. From the point of 
view of the child the argument fur cesarean section is unanswerable if the child 
has reached a viable age. 

Again quoting the Edinburgh figures the maternal mortality in cases of central 
placenta previa was C3.fi per cent and in cases of partial placenta previa just 
over 4 per cent. In the Sloanc Hospital the corresponding figures in a much smaller 
number of eases arc 33 per cent and fi per cent. This is a strong argument for 
cesarean section in cases of central placenta previa, for the recorded statistics, 
when cesarean section has been done in such cases, show a maternal mortality of 
from 5 to 7 per cent. 

ISsscn-MolIcr (Acta Gynccologica Scandinavia , 3921, Vol. i) advocates vaginal 
cesarean section, having thus treated twelve patients without maternal or feta! 
death. I think the concensus of opinion in this country is against suclr a procedure. 

I certainly should not like to undertake it in the typo of case where one thought 
that something more radical than a bag or version was required. 

It cannot be too strongly emphasized to the profession that success in dealing 
with a case of placenta previa depends upon: 

1. The immediate hospitalization of the patient on the first hemorrhage; 

2. The examination of the patient only after the most careful preparation and 
when everything that may be necessary in the treatment of the case is ready to 
hand; and 

3. Transfusion of cases where there lias been severe loss of blood. 

If wc saw all patients under such circumstances, before any treatment, such as 
jiacking or bagging, had been already done, a larger number would be found in 
the cesarean section class, and as a result, there would be an improvement of 
both maternal and fetal mortality figures. A very large number of cases would 
require no treatment at all other than perhaps rupture of the membranes. In my 
Edinburgh series there were 29 such cases with no maternal deaths and a 31 per 
cent fetal mortality. When a vaginal pack alone was used in 20 cases there were 
again no maternal deaths and a SO per cent fetal mortality. When version was 
necessary, after packing, the maternal mortality was 18 per cent. In many of these 
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cases the packing had been done outside the hospital. There can he no doubt that 
this combination is a very dangerous one and for that reason the vaginal tampon 
ought to be very seldom used. If the patient cannot be hospitalized and adequate 
assistance secured, the safest procedure in the hands of the ordinary practitioner 
in domestic practice is version and the bringing down of the leg. The fetal 
mortality will be high, but the maternal will be less. 

I have been very much impressed with the fact that preliminary transfusion 
is a most important thing in the treatment of those cases. "We have had com- 
paratively little experience noth it, for transfusion had not reached the stage with 
us in Edinburgh that it has reached here. I am very much impressed with the 
results shown and think we owe a debt of gratitude to Dr. Bill for bringing this 
subject to us in such convincing form. 

DR. M. PIERCE RUCKER, Richmond, Va. — I have had no set program for the 
treatment of placenta previa. At first the mild cases were allowed to take care of 
themselves: the more severe ones were treated by Marmadukc Wright's version, and 
the most severe cases by cesarean section, but as I became more accustomed to 
Potter’s version I have relied more and more on this operation and upon the 
Voorlices’ bag to control the hemorrhage. If the bag be used it should be a large 
one, preferably a number five. 

In my eighty cases there was one maternal death, a case that illustrates well Dr. 
Bill’s plea for a preliminary blood transfusion. This patient was brought forty 
miles to the hospital after her third severe hemorrhage in as many weeks. Like 
Dr. Bill’s case, her husband was not enthusiastic about blood transfusion. While 
we were hunting around for a suitable donor, I introduced a No. 5 Voorhees’ 
bag extraovularly. The cervix dilated with unexpected rapidity and I was forced 
to operate without the patient’s being fortified by the transfusion. I did a version 
under ether anesthesia with practically no loss of blood. The patient died one 
and a half hours later of dilation of the heart. 

My maternal results so far as febrile puerperiums are concerned are shown in 
Table I. Table II shows the fetal deaths in the whole series and also in those cases 
that had reached near term. 


Table I. Showing Maternal Results in Treating Eighty Cases of Placenta 

Previa 


mode of delivery 

NO. OF CASES 

NO. 

INFECTIONS 

PER CENT 

Spontaneous delivery 

15 

O 

13 

Bag 

5 

0 


Pituitrin 

i 

0 



21 


10 

Breech extraction 

3 

1 

33 

Bag 

5 

1 

20 


8 


25 

Low forceps 

1 

0 


Craniotomy 

1 

1 

100 

Cesarean section 

5 

0 


Braxton Hicks’ version 

6 

0 


Bag 

3 

0 


Potter’s version 

G 

2 

33 

Accouchement force 

3 

0 


Bag 

25 

0 


Pituitrin and bag 

1 

0 



35 


6 

Total 

80 

7 

8.75 

Total number of bag cases 

41 

1 

2.44 

Accouchement force 

■ 3 

0 
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Showing Fktal Heaths in Treating Eighty Cases opPmcesw 

Previa 


-MOPE Or DELIVERY 

Spontaneous delivery 

Bag 

Breech extraction 
Bag 


Craniotomy 
Cesarean section 
Braxton Hick's version 
Bag 

Potter's version 
Accouchement forct* 
Bag 

Pituitrin and hag 
Total 

Total hag eases 


TOTAL FETAL DEATHS DEATHS OF FETUSES 

. ABOVE 45 CM, LENGTH 


4 ( 27%) 

s a oo%) 

1 ( 8%) 

2 (100%) 

» (43%) 

a aoo%) 

n 3 (21%) 

4 ( 80%) 

2 ( 06%) 

~ 7 (S 8%) 

0 

2 (00%) 

1 (100%) 

0 

2 ( 40%) 

0 

1 ( 17%) 

0 

3 (100%) 

ft 

•1 (33%) 


1 ( 17%) 

0 

1 ( 33%) 

0 

0 ( 30%) 

4 ( 20%) 

1 (100%) 

0 

32 (34%) 

4 (14%) 

35 ( 44%) 

0 ( 17%) 

22 ( 54%) 

8 ( 29%) 


DP. BUDOLPH TV. HOLMES, Chicago, III.— Jtcad and Mueller, many years 
ago, compiled an exceptionally large number of cases of placenta previa: the 
causes of death from both statistical studies were essentially the same: one-quarter 
died from antepartum hemorrhage, about one-half from postpartum hemorrhage, and 
a quarter from sepsis. These cases were accumulated early in the antiseptic days, 
therefore, sepsis was prevalent: in these later days the mortality rate, from better 
asepsis, and technic of delivery, lias fallen enormously, yet the relative incidence 
from septic deaths 1ms not varied from those early statistical studies. 

In 1905 I collected all the available cases of cesarean section for placenta 
previa. The mortality was so high that I stated in my paper that cesarean section 
killed a woman in order that a baby might be saved: this statement was sub- 
stantiated by a comparison of mortalities in women treated obstetrically. Of course 
this statement is no longer true: but at the time of writing that paper I was 
convinced that cesarean section was a mistake when applied to the placenta previa 
case. Today, I believe cesarean section is the only approved method of delivery 
under certain conditions obtaining in placenta previa. I still believe the old obstetric 
aphorism that we must consider the mother and largely disregard the welfare of 
the baby in placenta previa is as true now as when first stated: the hemorrhage 
from placenta, previa is rarely evidenced at term, its usual appearance is from the 
sixth to eighth month, therefore, the premature babies are compromised before 
delivery takes place. Kuehn found that of some twenty-five babies born alive from 
placenta previa mothers only one was alive at the end of two years. 

After all is said and done the incidence of placenta previa is very low: I hare 
had only two cases in all my personal private practice. As we find them, placenta 
previas reach us through the clinic and consultation — as a result the women come 
to use untreated, mistreated, in exsanguination. The untreated patients are more 
amenable to our care than the mistreated ones, for they have not been contaminated 
by unclean hands. 

Cesarean section has its definitely clear field: first, in all women who not only 
have the previa but have a contracted pelvis; secondly, in a complete previa in a 
primipara or multipara. A primipara with placenta previa even of a partial degree, 
is more wisely delivered from above; in a lateral previa I would hold that pure 
obstetric procedures are more appropriate. That obstetric procedures have their 
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due place in previa is evidenced b.v the fact that Strata had 167 cases with one 
death, his fifty-fifth case. 

The personal equation must always he one of the essential factors in determining 
whether this or that procedure shall he employed in a given case, and this is no- 
where more important than in the treatment of placenta previa. Many consider the 
tampon as an obsolete procedure, hut I am firmly convinced that it has its place, as 
a prophylactic measure when the woman must he transported a long distance over 
had roads to the hospital, or in an hospital when an alarming hemorrhage occurs 
and one must wait until the operating room is “set up”; when blood transfusion 
is imperatively necessary, the tampon will give time for the woman to react. 

DR. JOSEPH B. BE LEE, Chicago, III. — I would like to call attention to the 
fact that the loss of blood may not always he determined by the pulse rate, by blood 
pressure Tendings, or by the blood count. For temporary periods nature has a 
means of keeping these physical conditions at a stage that impresses one as being 
normal or near normal when, as a matter of fact, there is depiction which will 
show up after delivery. 

My treatment of placenta previa is now reversed. It used to be unusual to do 
cesarean section in placenta previa; now it is exceedingly unusual not to do it. 
When a patient enters the hospital with a suspected placenta previa, if not at term, 
she is put to bed to rest, and morphine is given to stop the pains. If there is 
sufficient hemorrhage to justify interference the patient is prepared for every 
possible method of treatment, and we decide what method we shall use after the 
first examination. If her condition is not too bad she is sent to the x-ray room 
and a picture taken to see if there is monster. Dr. Greenliill has collected from 
the literature 4G cases of monstrosities in placenta previa. Of 16 monsters that 
we have had in the Chicago Lying-in Hospital, eight were associated with placenta 
previa. 

Primipara whether they are young or old arc always delivered by cesarean section. 
A central placenta pTevia always has cesnTean section done. If the patient is a 
multipara and has many living children we may do a Porro operation. The most 
important decision, however, is not whether she is to have an abdominal delivery, 
but what form of abdominal delivery? The low cervical cesarean is so much safer 
than the classical cesarean that the indication for the operation is doubly strong 
when one is capable of doing it. In the classical operation the placenta has to be 
cut through in one-half of the cases and there is more or less severe hemorrhage 
until we get the baby out; with the low cervical, the placenta is normally above 
and we do not have to fear hemorrhage. However, in doing the low operation for 
placenta previa one has to go through the placenta if it is on the anterior wall. 
If it is on the posterior wall this is not necessary. The risks of hemorrhage are 
about the same for both methods. If the placenta is on the anterior wall the patient 
should be fortified with a transfusion, or salt solution, because sometimes the 
amount of hemorrhage is as great as in the classical cesarean and might be very 
dangerous. 

Referring to Dr. Bill’s patient who died, I think there are possibly two explana- 
tions: First, that the woman may have had a bleeding from a torn vessel in the 
placental site. Sometimes these can be sewed up with the low operation, but not 
in the classical. Secondly, the sutured uterus may have ruptured during an after- 
pain because no matter how well the uterus is sutured, it may burst in the classical 
cesarean section. There are 14 cases on record. 

DR. ALFRED C. BECK, Brooklyn, 1ST. Y. — Cases of placenta previa usually 
are potentially infected when they enter the hospital and for that reason cesarean 
section, in our opinion, is contraindicated. In the few instances, however, where 
we have done cesarean section the results have been very good. Most of our patients 
have been treated by the older methods, and our results have been much better than 
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tliosc reported this afternoon. We believe this is due to what Dr. Holmes has already 
stressed, namely, disregard of (lie child when once the decision is made to handle the 
ease from below. 

When a version is done we let the woman deliver the child. When the bag is 
inserted, if the head follows the bag we wait for spontaneous delivery. In that 
way we avoid trauma to the cervix and placenta! site. Likewise we avoid the need 
for anesthesia, and by eliminating these two factors we probably avoid many cases 
of postpartum hemorrhage. 

Dlv. BILL (elosing), — The fetal mortality mentioned in my paper was given 
merely for the sake of statistics and not as a reason for performing cesarean section, 
because wo all know that cesarean section gives the lowest fetal mortality. The 
argument in favor of cesarean section was that it gave the best results for the 
mother. The fetal mortality of 3." per cent is probably as low as one could expect. 
That included all the premature babies and stillbirths. 

Wo do not park the uterus after cesarean section for placenta previa and 
ordinarily do not encounter postpartum hemorrhage. The uterus was not packed 
in any of the cesarean operations reported. 

Dr. DoLee questioned whether the one death could have been due to bleeding 
from the placental site. I do not believe so because after delivery, when the uterus 
contracted and remained firm, there was no bleeding. 

I do not believe the patient f s condition can always be estimated by the pulse 
rate. The pulse is sometimes not rapid even though Ihe patient is pretty well 
exsanguinated. While the blood pressure may not indicate exactly the loss of 
blood it does indicate the degree of shock resulting from the hemorrhage and I 
believe it is probably the most dependable test we have for estimating the condition 
of the patient. 

In choosing cesarean section for placenta previa wc do not consider the age 
of the patient, nor the parity, nor do we consider very much the grade of placenta 
pievia present and do not make any special effort to determine that by examina- 
tion. If the patient lias a complete previa she will bleed before there is dilatation. 
If there is no bleeding until there is considerable dilatation and this is controlled 
by the head, there is naturally a placenta previa of lower grade and those are the 
cases which do not require a cesarean section. Therefore, I believe that the cervix 
is the determining factor in deciding whether or not to do a cesarean section. 

I agree with the statement that our more serious eases are among the ward 
cases. A private patient who has an antepartum hemorrhage usually reports it at 
onco whereas sometimes the ward cases are neglected and sent to the hospital as 
emergency cases after having bled for some time. I bcIlc^c that the length of time 
over which bleeding has taken place is a very important factor. I spoke of too 
cases. One seemed about as serious as the other, but one lix cd and the other died. 
These cases illustrate the fact that the patient who has a severe hemorrhage and is 
treated immediately will probably recover because she is not in the same condition 
of shock as the patient who is allowed to bleed over a considerable interval of time 
and who has reached a condition of shock from which she may not recover. 

Regardless of the choice of method for delivery in cases of placenta previa, 
prophylactic blood transfusion is a most essential part of the treatment. 

(To he continued in December issue.) 
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Dr. Charges A. Gordon read a paper entitled Respiratory Emphysema 
in Labor. (For original article see page 633.) 

DISCUSSION 

DR. GEO. W. KOSMAK, after referring to his own case reported some years 
ago, agreed that this constitutes one of the more unusual complications of pregnancy 
and believed the most likely explanation is that the trachea or some of the larger 
bronchi rupture through the voluntary expulsive efforts made by the patient. 
Usually these women are directed to take a long breath and hold it, which fills 
the respiratory passages with the maximum amount of air, and they are then urged to 
bear down. Just why these respiratory passages rupture in one woman and not 
in another is pretty hard to explain. Dr. Kosmak felt that the lesson to be 
learned from this presentation is that we had better desist in instructing our patients 
to hold their breath when bearing down. In the cases reported only two deaths 
occurred. The others got well. At the same time, it is a rather disagreeable ex- 
perience. It frightens the patient a great deal and likewise worries the attendant. 

DR. IIERMANN GRAD said that lie had seen one case of emphysema follow- 
ing labor. The patient was a primipara and while he was doing a low forceps 
operation the house surgeon, who was giving the chloroform, remarked that there 
was something very peculiar on the left side of the patient’s neck. After delivery 
palpation gave the characteristic crackling sensation but nothing abnormal was 
found in the chest. The next day the patient complained of some difficulty in 
swallowing, and examination of the buccal cavity showed an area of trauma, the 
mucous membrane was bluish on the left side. The emphysema did not spread after 
labor and disappeared in about ten days. 

DR. GORDON (closing) said that Dr. Kosmak ’s theory that it is due to a wound 
of the trachea, is also held by many others, and yet it is one which is difficult 
to prove on account of the cartilaginous strength of the rings of the trachea. He 
found three or four cases reported under the head of hernia bronchialis. Three 
were cases in which the woman following labor had not recovered, but showed a 
large tumor in the neck, which looked like an enlarged thyroid, and the condition 
was then referred to as 1 ' acrogcnous goiter.” That was in 1S53. In the subse- 
quent labors the swelling of the neck got larger and larger. During inspiration if 
the patient took a long breath, the air would disappear from the tumor of the neck, 
and when she expired it would fill again. Hernia bronchialis then was thought to be 
caused by a rapture of the cricothyroid membrane, a little tear which allowed the 
mucosa of the trachea to come through the wound. Others held that the wound in 
the trachea was caused by violently throwing the neck back. That also cannot be 
substantiated, and in all this work no pathologic evidence of any kind has been 
brought forward. 

Dr. F. C. Freed (by invitation) presented a paper entitled Clinical 
Signs of Fetal Distress During Labor. (For original article see 
page 659.) 

DISCUSSION 

DR. ASA B. DAVIS felt that the paper did not stress sufficiently the irregularity 
of the fetal heart. The slowing of the fetal heart is, of course, a danger signal, 
but occasionally it slows and then becomes very rapid, as in one case, a primipara 
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in the first stage of labor. Her first stage was slow and went on for twelve hours. 
I licit the fetal heart after coming down to about 100, went up to 180 and 190, 
ami between the pains it would assume the normal rate, and then stop. Dr, Davis 
did a manual dilatation and brought the cervix down, slit it on both sides and did a 
version. The hand in the uterus failed to delect any pulsations of the cord, and 
the child was going through paroxysms as though it were about to die. There was 
a true knot in the cord that had been drawn absolutely tight, so that the circula- 
tion had been cut off intermittently. 


1)H, PAUL T. HA PPL It asked about the comparative value of ether as con- 
trasted with chloroform for the relief of persistent uterine tonicity in an attempt 
to conserve (lie fetal hear t, and as to the frequency with which Dr. Freed noted 
an acceleration of the fetal heart before a drop. 

Dll. WILLIAM PFEIFFER said that in making n study of some cases of true 
cord knots no change in the heart and no sign of asphyxia of the baby could be 
noted. Not only is the rate of the baby's heart after the contraction has passed 
off, important, but also how quickly it returns to normal. Polak pointed out some 
time ago, during the furor of “Twilight Sleep," that a heart that might be 
slowed down would return quickly to the normal; hence the child would not be in 
danger. If the heart came back slowly and haltingly to the normal rate, there was 
danger. Dr. Pfeiffer did not agree that the meconium can be disregarded in head- 
first cases, but always felt that t he child was at least partially asphyxiated. If 
wo recall the mechanism by which the meconium is found in amniotic fluid, it is in 
itself an evidence of asphyxia, otherwise the anus would not relax. 


DR. GEO. W. KOSMAK said it seems rather strange that during the com- 
paratively long period in which the fetal heart rate has been observed, we 
still rely on the ordinary stethoscope. The physicists have succeeded in develop- 
ing instruments that demonstrate the fetal heart sounds much more satisfactorily 
than we are able to get (hem with the stethoscope, mid yet few of the obstetricians 
have ever favored this method. Peterson, of Ann Arbor, made use of an apparatus 
of this kind whereby the fetal heart could be recognized by the attending physician 
through the telephone while reposing calmly in his bed at home. None of the 
maternity hospitals have taken up this question and attempted to nse an apparatus 
of this character, although the physicists arc evidently aware of its importance. 

DR. HERBERT THOMS made a plea for direct auscultation in those cases 
where the fetal heart is not readily heard with the stethoscope. By placing a 
towel over the patient’s bare abdomen and by listening with the ear firmly placed 
on this covering, the fetal heart may be heard with surprising clearness, especially 
in certain cases that are difficult to elicit with the stethoscope. 

DR. FREED (closing) recalled that Dr. Falls and Dr. Roekwood, of the Univer- 
sity of Iowa, described a microphonic stethoscope devised to magnify the heart 
tones so that they could be beard throughout the room. G. Schwartz, of Konigs- 
berg, devised an apparatus similar to the electric cardiographic machine that would 
give a graphic representation of the fetal heart sounds. Nauche, many years ago, 
invented the metroscope, a curved instrument that could be introduced into the 
vagina. It was fashioned after the stethoscope, and with it he claimed to have 
heard the fetal heart sounds earlier in pregnancy than they could be heard by other 
means. For many of his observations Dr. Freed used a Falls’ modification of the 
DeLee stethoscope with a watch and mirror attachment, but such a stethoscope is 
cumbersome, fragile and expensive, and cannot be recommended for general use. 

In none of Dr. Freed's cases was pituitary extract used. Pituitary extract should 
be used only in minimum doses if the welfare of the baby is to be guarded. 
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Dr. Freed used only chloroform in the cases mentioned, as it does not irritate 
or excite the patient, and its effect is almost instantaneous, giving immediate re- 
laxation of the uterus, thereby relieving undue pressure on the placenta and fetus. 
Rarely did he observe a primary acceleration of the fetal heartbeat before the 
fetal heart slowed down. When a slowing occurred, in the majority of cases, it 
was sudden and without such a warning. 

Meconium, in vertex presentations, appeared so frequently without changes in 
the fetal heart rato that he did not regard this of serious importance. It has been 
noticed especially frequently since using the morphine and magnesium sulphate 
and rectal ether-quinine instillations for analgesia. However, we have no proof 
that tho drugs have been responsible for it. Excessive pressure of the uterus on a 
large baby may cause it by actually forcing meconium through the sphincter ani. 
Only when the appearance of meconium was noted with an accompanying slow 
fetal heart rate was its presence considered significant. 


CHICAGO GYNECOLOGICAL SOCIETY 

STATED MEETING, JANUAEY 21, 1927 

Dr. Carey Culbertson presented two specimens from cases of Exces- 
sive Bleeding from the Uterus. 

The first patient, Mrs. L. E., forty-three years of age, had been bleeding for the 
past four or five months and at the same time she had a swelling in tho lower 
abdomen. This swelling was perfectly symmetric, round, rather firm, and about 
the size of a fivo months’ pregnancy. The cervix was soft and patulous. Menstrua- 
tion was normal. 

The last periods occurred on November 4 and December 2. She had two chil- 
dren living and well. She was under observation in the Cook County Hospital for 
twenty-eight days before operation. The possibility of pregnancy, hydatid mole, 
adenomyoma, cystic fibroid were all considered. 

At operation a cyst of the anterior uterine wall was found. The uterine cavity 
was four and one-half inches deep, the mucosa was normal, and tho cavity empty. 
The cystic swelling contained about sixteen ounces of clear serous-like fluid which 
coagulated upon exposure to the air. The cavity was lined by a thick yellow mem- 
brane with a shiny surface, probably representing a fatty degeneration of the 
capsule, with a complete cystic change of a fibroid. 

The second specimen also represents excessive bleeding in a patient, forty-two 
years of age, who had never been pregnant. This patient had never had regular 
periods; sometimes they occurred every three weeks and again every two weeks, 
with never more than four weeks between them. If excited, worried, or annoyed 
she would menstruate at once. The duration of the period was usually seven days; 
very profuse, with clots. There were cramps at times on the first day. Her last 
period was January 2. On examination the vagina was nulliparous, the cervix 
was closed and free, the corpus upright and free but enlarged and slightly 
asymmetric, giving the gross appearance of containing a small fibroid. The 
appendages were free and not involved. 

She was operated upon on January 17. The uterine wall was twice the normal 
thickness and fibrous, the cavity two and one-half inches deep, the mucosa markedly 
hyperplastic and polypoid. The cervix was elongated. One pea-sized submucous 
fibroid growth was in the anterior wall. A vaginal hysterectomy was performed. 
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Here wo linve an unusual case of fibrosis uteri in n nullipara. The condition 
)K rare but lms been described by I'lHrher Slmw, who thinks this increase in the 
size of the uterus is u work hypmhophy and is always associated with hyperplasia 
of the endometrium. 


Dit. Sidney boiiociiKT reported t wo eases of so-called Primary Adeno- 
carcinoma of the Appendix. 

I hose cases are very often overlooked and not diagnosed until the appendix 
is microscopically examined, and have been erroneously termed primary adeno- 
carcinoma. They belong to a group of tumors which are really endocrine and 
arise from glands in the appendix, take on a peculiar silver nitrate stain, and are 
better classified as argentine tumors. They are small, malignant, and have a 
tendency to metastasize. The cells are small with clear vesicular nuclei well defined 
and are diagnosed from the silver stain. The cells have no connective-tissue stroma. 

Jn the first case t lie tumor was diagnosed only on microscopic examination of the 
appendix. 

The second patient was a woman, thirty years of age, who came in with a dull 
aching pain in the region of the rigid quadrant, with symptoms of chronic ap- 
pendicitis. The appendix was removed. Microscopic section demonstrated definite 
endometrial tissue; in other words, an adenomyoma of the appendix. 

The third ease was an adenoma of the umbilicus. TIictc was no history of a 
previous operation or a transplantation from the endometrium. 

Dk. Gilbert Fitz-Patriok, by invitation, presented a paper entitled, 
How Shall We Deal with the Cancer Menace? (See page 616.) 

DISCUSSION 

Pit. G. S. BACON wondered how much danger there is in canccrphobia, from 
such meetings, in women who have wrought themselves up to a state of nervous 
excitement which has a bad effect on their physical being and has led to a great 
deal of unhappiness. 

Dit. HENRY SCJIMITZ said that if wc could demonstrate to the physicians 
carcinomatous uteri in various stages we then could point out the early and hence 
operable cases. This would help in two ways: In the first place to bring the 
patients earlier for diagnosis, and secondly, to exclude from unnecessary operation 
many of these patients. The suggestion of the American Society for the Control 
of Cancer that in every medical school there should be arranged a yearly cancer 
day for senior and junior students in which the various specialists would discuss 
the clinical and diagnostic aspects of carcinomas in various regions of the body, 
would induce the student to give cancer disease the attention that it deserves. Dr. 
Schmitz did not believe that by instruction of the laity carcinomaphobia would 
be caused. If a person could be made to worry over the ulcer, the sore, or the 
hemorrhage that might be cancer, we would then have attained the purpose for 
which the work was undertaken, namely, to have the chronic sore and the chronic 
lesion examined by competent men to exclude carcinoma. This certainly would 
induce many patients to have such lesions looked after immediately instead of 
waiting until they begin to grow and cause harm. 

Concerning the second question, of cancer control : It seemed to him that cancer 
hospitals and cancer clinics would serve their purpose. The medical practitioner 
and student may go to these institutions and be instructed in the clinical aspects 
of cancer diseases. Such enlightenment would certainly tend to send patients to 
the hospitals earlier for treatment. Surgery and radiation therapy have reached 
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sucli a stage of perfection that we cannot blame the bad statistics of cancer 
on the treatment. If cancer cases would come to the specialist when the disease 
is still in the localized stage, then operation would certainly cure 75 per cent of 
the cases. By “cure” is meant that the patient five years after treatment is free 
from any palpatory and visible evidence of the disease. 

DR. FITZ-PATRICK (closing) said in reference to cancerphobia that a large 
number of diseases have a psychosis entity. In cancer it is “fear”; as a rule this 
will lead the subject to seek advice. A consultation is undertaken by a patient as 
a serious piece of business. The physician should so consider the interview, and 
after a painstaking examination, advise the patient, or refer him for an adequate 
opinion. 

It was his observation in this respect that some members of the profession are 
very derelict; patients are sent away after a casual or no examination at all, 
advised to await developments. They are dissatisfied, the spell of “fear” has 
not been dispelled, they seek other advice, read questionable literature, and may 
fall into the hands of charlatans. For these and other reasons, known facts in 
the advancement of medicine must be made available to all the profession and 
for the special benefit of mankind. 

If the members of the medical profession do not respect this dictum and assume 
their responsibility in the dissemination of knowledge and through adequate advice 
founded upon a complete and satisfactory examination, they must expect the 
quack, the faker, and charlatan to flourish, because this is an inquiring age, and 
the people are seeking knowledge and service. They have assumed their financial 
responsibility through buying stamps for the control of tuberculosis and the in- 
cidence has been cut in two. They are ready likewise to meet the cancer problem, 
and it is the duty of the medical profession as a whole to prepare themselves for the 
task. 

As to a Cancer Research Hospital maintained by the state, although the statutes 
provide for the care of the destitute in each county, a special hospital manned by 
an able staff of experts, assisted by a corps of earnest workers is highly desirable. 
A large number of patients could be studied, careful tabulations recorded, new 
treatment employed. For until the problem of cancer is solved it is the people’s 
business to assist and provide a place wherein special research can be conducted to 
the end that it is their welfare that confronts the state. 

Dr. Henry Schmitz read a paper on Carcinoma of the Uterine Cervix. 
(For original article see page 580.) 

DISCUSSION 

DR. SIDNEY SCHOCHET said it was difiicult to discuss any subject of which 
we do not know the etiology or what led to the conclusion. In this paper one con- 
clusion would be that function is a great factor and a second conclusion would be 
that inflammatory conditions were an etiologic factor. 

Dr. Scliochet claimed that Dr. Schmitz is deserving of special credit for giving 
to the medical profession a clinical classification as to tho extent of malignancy. 
That classification is being used extensively, especially by Ward, because it does 
give us some common ground as to what we mean by the extent of malignancy, 
and has brought us a great step forward in concluding what particular methods 
of treatment should be used. 

His point as to tho degree of malignancy and as to tho type of cells, is entirely 
new, and yet judging from the remarks that have been made Dr. Schochet would 
question very seriously whether one could state the extent of growth by the type 
of mitosis, because we know all tissues have a periodic wave of growth. If you 
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should happen to catch the normal tissue at a certain level the number of mitotic 
figures will be less than in the actively growing normal tissue. 

DR. N. S. HEANEY said that Dr. Schmitz mentioned infection and irritation as 
etiologic factors in the causation of cancer of the cervix. At the last meeting of 
the American Gynecological Society, a paper was presented advocating the repair 
of all torn or diseased cervices in order to prevent subsequent carcinoma of the 
cervix. Cancer in other parts of the body may be produced by irritation and 
infection. By analogy it might be argued that they may also produce cancer of 
the cervix. Who, however, knows of a single authentic case? Has anyone here 
seen a patient who has had a carcinoma of the cervix develop during the time that 
she was under observation for an infection of the cervix or for any other pelvic 
disease? Dr. Heaney saw one case where a carcinoma of the vault of the vagina 
developed around the posterior bar of a pessary which had not been changed 

for twenty-five years. That, however, was not a carcinoma of the cervix. 

DK. CAREY CULBERTSON said that possibly our use of the term ‘ * pre- 
cancerous” is abhorrent to the pathologist, and we can spare the pathologist’s 
feelings, by referring rather to atypical cellular proliferation. In these so-called 
minor lesions of the cervix, the important thing is the histologic diagnosis. One 

lms to know whether there is an erosion or not before he treats it. The only way 

he can tell is by histologic examination of the tissues. If there is atypical cellular 
proliferation, the question is whether or not sucli a lesion is still an erosion. 
Microscopic examination also settles the question ns to whether there is danger from 
an erosion, and how* that danger may best be avoided. This question is not always 
easy to answer, but be agreed with Dr. Schmitz that there is always a predisposing 
lesion; cancer docs not develop in normal, healthy tissue. 

DR. IRVING STEIN asked whether Dr. Schmitz had ever seen a case of car- 
cinoma of the cervix develop in a case of erosion which was treated by linear 
cauterization. 

The present method of treatment by cauterization is extremely popular. This 
certainly does not cause complete destruction of that tissue. If what Dr. Culbertson 
says is true, wc should see carcinoma develop as a result of cautery treatment. 

DR. SCHMITZ (closing) said that the value of the histologic malignancy index 
lies in two facts: 1. The histologic factors considered are nine; namely, the 
type of cells, the variation in the size and the irregularities in shape, of cells and 
nuclei, the functional activity of the cells, the distinction of the cell outline, the 
degree of hyperchromatism and the number of mitoses. 2. The numerical evaluation 
of these factors. For instance the number of mitotic figures are counted in ten 
fields with the oil immersion lens. If more than twenty mitotic figures were 
counted then the value 4 was given; if from fifteen to nineteen mitoses were 
counted, the value 3; from ten to fourteen the value 2, and for fewer than ten 
the value 1 was given. Again the irregularity of cells was determined as follows: 
If 50 per cent of the cells showed irregularity the value 4 was given; if 40 to 50 
per cent, the value 3 ; 25 to 40 per cent, the value 2, and less than 25 per cent the 
value 1. 

The numerous factors and the relative numerical evaluation obviously would 
permit an evaluation free of subjectivism and relatively free of error. Thereby 
mistakes are rendered practically unimportant. Those interested may review* the 
original communication in the American Journal of Roentgenology, 1926, xvi, 30. 

The present state of the high perfection of the technic of abdominal panhyster- 
ectomy and the application of radium and x-rays in the treatment of carcinoma of 
the uterine cervix, both executed by thoroughly trained clinicians, will probably 
not be improved. The had results obtained in the treatment of cervical carcinoma 
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are not the results of poor surgical or radiologic technic, but should be assigned 
to the obvious fact that the patients enter the clinics in an advanced stage of the 
disease. The five-year cures in the clearly localized carcinomas belonging to clinical 
Group 1 and having a histologic malignancy index of 20 or less, show a percentage 
of 65 to SO per cent of good five-year end-results. Hence, if the patients with 
uterine carcinoma would enter the clinic when an abnormal discharge is the only 
symptom, then the cures of carcinoma would rapidly improve. As soon as a cancer 
bleeds, a breakdown of tissue or an erosion of blood vessels has taken place. Such 
a cancer shows usually a remarkable extension and must bo inserted in the Groups 
2 and 8 which means that. the chances of a euro are very slight. 

Hence any efforts made to induce the patient with a leucorrliea to submit to a 
careful examination and diagnosis would tend to an improvement of the good end- 
results. And in this connection Dr. Sclimitz called attention to the relation of 
the chronic cervicitis and the cervical erosion to the so-called erosion cancer. 
Timely treatment of these diseases, and the repair of traumas caused by labor, 
certainly mean prophylaxis. Of course there exist also other factors, but those 
mentioned are probably the most important. 


Toneff, M. E.: Conservative Treatment of Genito-Abdominal Tuberculosis in the 

Female. Gynecologic et Obstdtriquc, 1926, xiii, 205. 

Four cases diagnosed “ genito-abdominal tuberculosis” were treated with intra- 
muscular injections of a solution of colloidal iodine. Improvement was rapid, 
beginning from the first to the third treatment. There was no notable reaction. 
Relief from symptoms was almost immediate, and cure is reported in three cases, 
followed for periods varying from two to ten years. The author thinks that 
this should be the treatment of choice in this condition, as laparotomy has many 
contraindi cal ions Goodrich C. Schauffler. 
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Selected Abstracts 


Radiology 

Favreau, Lnbcau and Bose: Necessity for the Popularization of Radiography of 

the Fetus during Gestation. Presse Mf-dicalc, Oct. 1, 3924, p. 78G. 

The consensus of opinion of nil workers in this field is that in the first half of 
pregnancy a positive demonstration of fetal bony parts is an exceptional occurrence. 

In eleven cases studied before four and one-half months, the authors record six 
negative and five positive findings, two of the latter before the fourth month. 
After four and one-half months, all plates were positive. The authors feel that 
after the fifth month of a suspected pregnancy, one can consider a negative plate 
as a. proof of the absence of a fetus. They hold that radiography is valuable as an 
aid in the differential diagnosis between tumor (c. g., fibroma) and pregnancy, in 
the diagnosis of fibroma plus pregnancy, in the differential diagnosis between acute 
hydrnmnios and ovarian cyst with twisted pedicle, as well as in the diagnosis of 
multiple pregnancy, of position and presentation, of fetal malformations (especial!} 
hydrocephalus), and even of lithopcdion formation in an old ectopic pregnane} 
(DeLec). 

The bony parts are demonstrable chronologically as follows: The vertebral 
column is shown earliest; then (in order), the base of the skull, the extremities, 
the cranial vault, the ribs, and finally the pelvis. 

The procedure is absolutely harmless to mother and child, and has many clinical 

v .. ' E. h. King. 

applications. 


ffardin, R.: Diagnosis of Suporfetation Based on Radiography. Bulletin de la 

Societe d’Obstetrique ct do Gynecologic de Paris, 1925, xiv, 444. 

A thirty-four vear old quadriparn was delivered of twins, the first of which 
weighed 3000 grams and the second 1470 grains. The duration of pregnancy from 
the menstrual history was estimated at eight and one-half months. The pregnancy 
was of the double ovum type and while the placentas were attached to each other, 
there were two distinct circulations as proved by injection. The difference m size 
of the fetuses aroused the suspicion of superfetation. Roentgen-ray pictures were 
taken to search for epiphyseal centers at the lower ends of the femurs because it is 
believed that these centers indicate that a fetus Is at or near term. These ossifica- 
tion centers were found in the first fetus but not in the second. The difference m 
weight in the two fetuses indicated to the author that there was a difference m 
age of about six to eight weeks and this he believes is proved by the fact that 
epiphyseal centers did not appear in the second fetus until it was six weeks ol I. 
The placenta of the second fetus occupied about one-third of the entire placcn fa 
surface. There was no microscopic examination of the placenta but macroscop.ca y 
no areas of degeneration were seen which might explain a retardation of deveJop- 
ment in the second fetus. The author believes this is a ease of super fetation. 
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In. tlie discussion of this paper, Cathala reported a ease of twins which had very 
dissimilar ossification centers, yet he ruled out superfetation because histologic 
examination of the placentas showed them to ho of the same age. Furthermore, 
in some cases of uniovular twins where there is no doubt that both fetuses are 
of the same age, there may be found ossification centers which are not equally 
developed, J. P. Greenhiel. 

Jardin, R.: Anatomic and Radiologic Studies of Ossification Centers in the 

Knee of the Newborn. Gynecologic et Obstdtrique, 1926, xiv, 240. 

The point of ossification in the inferior epiphysis of the knee .-joint appears about 
the ninth month of fetal life. It is always present in a child born at about term. 
At term it. measures •! to 6 mm. in diameter. The point of ossification of the 
superior epiphysis of the tibia appears at eight and one-half months, is not always 
present in the newborn at term and varies from 1 to 3 mm. in diameter. There is 
a constant relation between the length of the body and the occurrence of the points 
of ossification and h similar relation, but less marked, between the weight of the 
child and the degree of ossification. 

Every newborn who does not present a point of ossification in the region of the 
knee, weighing less than 2,000 grams and shorter than 44 cm., has not yet reached 
the beginning of the ninth month. Goodrich C. Schauffeer. 

Susaki, R.: Roentgenologic Study of Uterine Involution Post Partum. Kinki 

Fujinltwa Gakkwai Znssi, 1926, ix, 28. 

A semisolid mass was made with barium sulphate which was injected into the 
uterus of SO healthy puerperac between second and thirty-fifth day postpartum. 
Roentgen films were made in dorsal and lateral positions in intervals. The follow- 
ing observations were made in these studies: Even thirty days after labor the 
uterine cavity had not narrowed to its normal lumen but. still showed moderate 
dilation. As compared with the multipara, the cervical canal of the primipara 
contracted much slower, and oven late in the puerperium it was still seen dilated. 
When cervix and uterine cavity were studied together in the films taken in these 
two directions, in many cases a rotation could be noticed, to right or left, of uterine 
bod}' against cervix, outside of changes in anteversion or retroversion. In later 
periods of the puerperium retroversions were seen more often leading to the con- 
clusion that secondary retroversion develops in the course of the puerperium. 

Author’s Abstract. 

Biermer, L.: X-Ray Treatment for Ptyalism of Pregnancy. Medizinische Klinik, 

1924, xx, 243. 

It is well known that after x-ray treatment, especially in the region of the 
head, many patients complain of marked dryness of the mouth which persists for 
some time. This observation led Biermer to use the x-ray in an attempt to check 
temporarily the function of the salivary glands in a patient with ptyalism of 
pregnancy. 

Before treatment with the x-ray the average fluid intake by tbo patient was 
between 1100 and 1300 c.c. The daily urinary output was between 350 and 850 
c.c., while the amount of saliva varied from 550 to 800 c.c. daily. The latter 
figures, though large, do not represent the actual salivary output, for most of the 
saliva was swallowed. Psychotherapy and' atropin were of no avail so x-ray was 
used. The parotid glands received the most intensive and the sublingual glands 
the least intensive radiation. There was a very rapid subsidence of tlie salivation 
and tlie patient went to term without any complications. J. P. Greenhile, 
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NUmDergcr, L.: Irradiation of the Sex Glands and Posterity. Monatsschrift 
fur Gcbiirtsliulfo iind Gyniiltologie, 3923, Ixiii, 7. 


This article is essentially an answer to Untcrberger’s paper on the same subject. 
Ihc latter from experiments on animals came to the conclusion that irradiation 
of the ovaries produced a diminution in size of the offspring and also a diminution 
in their fertility . These effects were transmitted to subsequent generations; hence 
there was, according to Unierbergor, transmission of acquired characteristics. Niirn- 
berger bitterly assails Unferberger’s data, experimental methods, analyses, etc., 
and concludes that even were Unfcrberger's conclusions correct they would not 
apply to the human being; for it has been definitely shown that in women irradia- 
tion of the sex glands does not produce any harm to the offspring. 

J. P. Greenhuj,. 


. Schwaab, A.: Again an X-Ray Child. Prcssc Mddicnlc, 392-1, No. 54, p. 566. 

Tlie patient, 40 years old, and married 10 years, had never been pregnant. She 
was found to have a largo uterine fibroid. She preferred radiotherapy, which was 
instituted by a radiologist. In spite of the fact that she had not menstruated 
for seven weeks, 36 treatments were given over a period of about S J /y months, during 
which time the amcnorrhoea persisted. At this stage a pregnancy of 4 1 / A months 
was diagnosed by the author. The fetus developed poorly. A day before the 
calculated date of delivery labor began, and as delivery by the normal passages 
was absolutely out of the question, a classical cesarean section was performed, 
followed by hysterectomy. The child weighed 3620 grams, and was 43 cm. long. 

At the age of 4 months it weighed 2000 grams and gave the appearance of a 

premature infant of seven months. It was microcophalic, and had convergent 

strabismus. The prognosis, physically and intellectually, was not good. 

The importance of carefully excluding pregnancy before subjecting such tumors 
to radiotherapy is stressed. E. L. King. 


Abels, H.: Arrested Development In The Newborn Following Roentgen Ray Ex- 
posure During Pregnancy. Wiener Klimsche Wochenscbrift, 1921, xxxvii, 36. 

The author reports the case of a quadripara who gave birth to a full-term baby 
on April 11, after having received Roentgen ray treatment for uterine bleeding 
during the preceding September. As evidence that the baby was full-term, he cites 
the fully developed nails, well developed and descended testes and the absence of 
lanugo. The baby was 41.5 cm. long and weighed 1950 gms. The head was typically 
microceplialic, there was double microcornea and microphthalmus. The penis was 
only 4-5 mm. long and contained no corpus eavernosum. The muscles of the lower 
extremities were slightly spastic. X-rays of the long bones showed changes sugges- 
tive of syphilis, but all other signs and symptoms of syphilis as well as the Wasser- 
mnnn reactions were negative. 

The author compares this case to those reported by Aschenheim, Werner, and 
others who also felt that such deformities were due to x-ray exposures during early 
pregnancy. Kalph A - Reis - 

Driessen: Is the Child in TJtero Injured by Roentgen Radiation of the Mother? 

Nederlandsch Maandscbrift voor Geneeskunde, 1924, xii, 239. 

Driessen feels that the evident difference between damage to the follicle or the 
ovum before its impregnation and that suffered by the embryo, has not been suffi- 
ciently emphasized. While Niirnberger concluded that the germinal cell is either 
entirely destroyed by the x-ray or escapes injury altogether, Driessen ? s experiments 
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on animals seem to prove the opposite. He found that while an ovum may retain 
enough vitality to become fertilized, it may nevertheless be permanently damaged. 
He found that the development of the embryos in rabbits which had been subjected 
to radiation was unmistakably interfered with. The duration of pregnancy in 
these animals was prolonged and the offspring below par. This agrees with the' 
observations of Werner who found that women who had been irradiated before 
conception, frequently aborted and, in those cases where viable children were born, 
these had a tendency to lag in psychic and, more especially, in physical development. 

That the embryo itself may be injured by the x-ray had already been pointed 
out by Perthes who claimed growth defects, malformations and monstrosities resulted 
from roentgen radiation of the embryo. Hertwig and his collaborators demonstrated 
that the exposure of frog embryos in the morulla stage to radium caused either 
gradual death or deformity of the central nervous system, depending upon the dose. 
Radiation in the gastrula stage caused spina bifida and other changes in the nervous 
system and blood. Most of these died a few days after maturity. Driessen ex- 
posed one side of pregnant rabbits to the x-ray. Invariably this produced death of 
the embryos in the radiated horn without any demonstrable histologic changes of 
the uterus or the corpora lutea. 

While it has not been demonstrated that a single exposure, as used in making 
an x-ray picture of a pregnant woman, has any deleterious effect upon the fetus 
in utero, Driessen cautions that the making of repeated exposures may not be 
without definite danger to the child. He holds that therapeutic doses should only 
be given in urgent cases, such as in the treatment of carcinoma, and then with the 
distinct understanding that the fetus will probably be sacrificed. 

R. E. Wonus. 

Martius, H., and Franken, H.: Damage of the Offspring of White Mice, Radiated 

before Mating. Zentralblatt fiir Gynakologio, 1926, 1, 25. 

Carefully selected, healthy white mice were subjected to x-rays about eight days 
before mating. The total number of offspring was reduced to less than half. 
Mortality of the offspring was greatly increased, growth and development definitely 
impaired. All were sterile after nine months, whereas all control animals, mated 
at four months, gave birth to normal litters later. These experiments made on 
mice do not prove auytliing in regard to the human being, but the possibility of 
similar damage to the human offspring by radiation without permanent sterilization 
is strongly suggested. Gkover Liese. 

Schiller, W.: Full Term Pregnancy Following Roentgen Irradiation. Wiener 

Klinische Woehenselirift, 1924, xxxvii, 1190. 

The author reports a case of a full term pregnancy following x-ray irradiation 
for myomata. The patient was 43 years old. During the puerperium she developed 
a temperature due to necrosis of the myomata, necessitating a supravaginal hyster- 
ectomy which was followed by an uneventful recovery. The baby has, up until 
the present time appeared normal in both its physical and mental development. 

The author feels that this successful gestation was brought about by the x-ray 
therapy. The radiation resulted in the establishment of a normal endometrium 
which was able to maintain gestation once implantation took place. He feels that, 
if a reliable stimulating dosage of x-rays could be determined, many cases could 
become pregnant following such treatment, where no pregnancy could otherwise 
take place due to the presence of pathology of the endometrium. 


Ralph A. Reis. 
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Naujcks, H.: Injuries to the Child Due to Roentgen-ray Therapy. Monatssehrift 
fur Gchurtshiilfe and Gyniikologio, 1024, Jxviii, 40. 

In September, 1021, a patient had an ovarian sarcoma removed and had roentgen- 
ray treatments after the operation for a long period of time. One or more treat- 
ments were given before it, was discovered that Die patient was pregnant. In 
August, 1022, the patient had a .spontaneous labor without any complications. The 
child weighed 7 pounds and appeared normal. One year later, however, the child 
was underdeveloped and its head measured 20 cm. instead of 4G cm. In April, 
1024, the patient gave birth to another child (her third). This child like the one 
born before the radiation was normal. The author believes therefore that in any 
case where in the early months of pregnancy large doses of roentgen-rays have 
been applied, abortion should be performed because the fetus is usually damaged. 

,T. P. Geeeniiill. 


Ltlttgc, \V,; Indications for Temporary Roentgen-Ray Castration. Monatssehrift 
fiir Gcburtshilfo und Gynakologie, 1925, lxx, 300. 

Up to the present time there is no practical operative procedure which will 
produce temporary sterility. Hence attention has been directed to the x-ray. The 
corpus luteum is the most resistant part of the ovary to the x-rav and the primordial 
follicle is more resistant than the graafian follicle. The accepted dose for tem- 
porary castration is 24 per cent of the skin dose. But changes in position of the 
ovaries of only 1 cm. may result in a dose of 30 to 32 per cent. Since 34 to 3G 
per cent is sufficient to produce complete and permanent castration, it is readily 
appreciated how careful one must be and how strict the indications for the use 
of x-ray should be made. Another disadvantage is the inability to measure exactly 
the depth of the ovaries. Furthermore the ovaries have a constantly changing 
blood supply which prevents exact dosage of the x-ray. For these reasons the author 
cautions against the use of the roentgen ray for purposes of castration. 

J. P. Greeniiill. 


Blacker: The Treatment of Menorrhagia by Radium. Lancet, 1923, cciv, 421. 


Radium can be used for the treatment of menorrhagia in three conditions, viz., 
cases in which tho bleeding is associated with the menopause, cases in which it is 
duo to the presence of small fibromyomata in the uterus, in cases in which it occurs 
in young women who present no signs of general or pelvic disease. All these cases 
can bo safely and sufficiently treated by the intrauterine application of radium, 
and this should always be employed in preference to any other measures when radium 


is available. 

It is important to note that a sufficient number of cases of pregnancy with the 
birth of healthy children after the use of radium in young women have been reported 
to show that when the periods return normal pregnancy may occur , and that there 
is no evidence that the children of such pregnancies are more likelj to be mal- 
doveloped or deformed, although monstrosities can be produced in animals exposed 
to radium in the early weeks of pregnancy. Norman F. Miller. 


Naujoks: Temporary Sterilization by the Roentgen Ray. Zeitsclirift fur Geburts- 
hiilfe und Gyniikologie 1923, lxxxvi, 038. 

He believes with Pankow that the resumption of ovarian activity following 
temporary cessation after a roentgen exposure is due to the ripening of un- 
damaged primordial follicles rather than a restoration of slightly damaged follicles 
or a resumption of activity by the germinal epithelium. 
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There are four possible objections to the rise of the x-ray as a means of tem- 
porary sterilization: (1) severe castration symptoms in young individuals, (2) 
lasting damage to ovarian function, (3) disturbances or abnormal course of. future 
pregnancies, (4) damage to the offspring. 

The last two objections arc by far the most important, and the whole question 
of temporary sterilization rests on the fate of the later offspring. Experiments With 
radiation of the ova and spermatozoa of eels and frogs, showed serious malforma- 
tions. Experiments with mammals showed greater danger of abortion but never 
malformations. Human cases are as yet comparatively few. Werner in 1921 col- 
lected 24 pregnancies after radiation. There were no malformations but possibly 
an increased tendency to abortion. Later observation of some of the children, 
however, suggested retardation of development; and although this may have been 
constitutional or accidental, final conclusions cannot be drawn until a considerable 
series of such children are followed to adult life and reproductive activity. 

Margaret Schulze. 

Gauss: Can a Temporary Roentgen Amenorrhea be Established Uniformly and 

by Rule? Zeitsehrift fiir Gcburtsliiilfe und Gynalcologic, 1924, lxxxvii, 453. 

The writer's conclusion from animal and clinical experiments is that while the 
developing follicles are hilled and the nearer maturity they are, the more easily the 
primordial follicles are either uninjured, in case of small doses, or also killed, in 
case of larger ones, but never crippled, a fact of the utmost importance in the 
decision as to the advisability of attempts at temporary sterilization. 

From the careful study of cases in which temporary amenorrhea of varying 
duration has been induced, others in which the amenorrhea has been permanent, and 
still others in which menstruation has merely been influenced temporarily, the author 
has been able to establish fairly definitely the relation between the necessary dose, 
the duration of amenorrhea desired, the age of the patient and the type of disease. 
He has compiled tables which state this relation, and although many further 
observations will be required to make them accurate, he feels that in time very 
definite dosages may be established for the individual patient. 

Margaret Schulze. 

Watkins, Thomas J.: Radium for Non-Malignant Gynecologic Diseases. Wis- 
consin Medical Journal, 1924, xxiii, 123. 

The author gives his experiences with radium in 1050 cases. 

He summarizes as follows: 

Radium is a specific remedy for the hemorrhage of the menopause and is the 
romedy of choice for selected cases of uterine fibroids. It will cure some 80 per 
cent of obstinate cases of chronic cervical erosion with leucorrhea. 

Radium should be used with caution in the young, lest tlie ovaries be damaged 
and tlie fetus deformed in case of pregnancy. Burns can be avoided, as with 
the x-ray, by care relative to dosage and screening. F. J. Souba. 

Jones, Thomas E,: The Role of Radium in Benign and Malignant Tumors of the 

Uterus. Wisconsin Medical Journal, xxii, 1924, 466. 

In the Cleveland Clinic at the present time all cases of carcinoma of the cervix 
are being treated with a combination radium and deep x-ray therapy. Carcinoma 
of the fundus should be treated by surgery. Fibroids associated with pain in the 
pelvis or with discharge from the uterus, the cervix being normal, should not be 
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radiated. Radium is the treatment of choice for menorrhagia at any age; it is 
especially indicated in cases of menorrhagia at the menopause with slight enlarge- 
ment of the uterus. F . , T SoCBA . 

Martindale, Louisa: Treatment of Fibromyomas of the Uterus and other Causes 
of Menorrhagia. Journal of American Medical Association, 1024, lxxxiii, 1057. 

The writer reports his results in the treatment of fibroids, fibrosis uteri and 
climacteric hemorrhages; 120 were treated operatively, 87 with intensive roentgen- 
rny therapy. Ninety-five and five-tenths per cent of the cases treated with roentgen 
rny resulted in euro. The failures were operated on, but nothing accounting for the 
failure could he found. The author concludes that ns long as one’s diagnosis neces- 
sarily remains faulty, there is a certain danger in using extensive roentgen-ray 
therapy for any but those cases in which we arc fairly certain that we are dealing 
with nn uncomplicated ease, e.g., a fibroid uterus well under size of a six months’ 
pregnancy, interstitial rather than subperitoneal. In all cases that are at all 
doubtful in diagnosis, operative treatment is advised. Grover Ltese. 

Ncmcc, Elo: X-Ray Results in the Treatment of Fibroids and Uterine Hemor- 
rhages. Bratislavshe Lehnrhsc Listv, 11)25, v, 12. 

Such treatment consists either in direct or indirect application of the rays, 
cither directly to ovaries or uterus, or indirectly to spleen, hypophysis and thyroid. 
Direct treatment was resorted to in all cases of uterine fibroids. Indirect irradia- 
tion, advocated by some writers, for the treatment of fibroids was not used because 
the results so far reported in literature arc far from encouraging. 

Out of n total of 53 cases of uterine hemorrhage, in 30 both ovaries, in 11 the 
spleen, and in G but one ovary were radiated. Ovarian treatment is a reliable 
method but should be done in younger women with greatest care since it might 
result in sterilization. The result of unilateral ovarian irradiation depends only 
upon the fortunate selection of the correct side. Spleen treatment does not seem 
to act ns a specific; and though it acts quickly, the effect is but short lived. 

Author’s Abstract. 

Bentbin, W.: Limitations and Dangers of Conservative Therapy in the Treat- 
ment of Gynecologic Ailments with Special Reference to Roentgen-Ray Ther- 
apy. Medizinischc Klinik, .192G, xxii, 71!). 

The conservative treatment of pelvic inflammations is not always successful, 
regardless of whether the therapy consists of local heat, protein injections, baths, 
etc. The same holds true for the treatment of certain gynecologic ailments by 
means of psychotherapy- 

The largest proportion of failures is obtained in the treatment of disorders of 
the endocrine glands. This is most likely due to the fact that the symptoms of an 
endocrine disturbance such as leucorrhea, dysmenorrhea, menorrhagia, amenorrhea, 
sterility, etc., are considered to be of endocrine origin only when all other 
otiologic factors liavo been exhausted^ Even roentgen-ray therapy has done very 
.little good, and in many instances Tt has done harm. In outspoken cases of 
hypoplasia, no improvement has been produced by the x-ray and even in eases of 
climacteric hemorrhages serious bleeding recurs very frequently after treatment 
The dangers from the Roentgen ray are numerous and not all are known. Aside 
from the damage to the skin and to the intestines from an overdose, there are other 
dangers. Numerous examinations of the blood have shown that the general reaction 
does not parallel the indicated dose but is dependent upon the activity of the blood- 
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forming organs. Even concerning the action of the Roentgen ray on the ovaries 
very little is definitely known. We cannot determine beforehand whether the func- 
tion of the ovaries will be entirely destroyed or only temporarily discontinued. 

Because the dosage of the x-ray cannot be determined with accuracy due to the 
difference in individual reactions and because damage cannot always be avoided, 
we should employ x-ray treatment only for strict indications. Before using the 
Roentgen ray one should make certain the patient is not pregnant because the fetus 
can be injured. The only real general contraindication to x-ray treatment is severe 
anemia because the styptic effect of radiation does not manifest itself until sometime 
after treatment. J. P. Greenhill. 

Tuffer, Tli.: Attempted Protection of the Ovaries (Occultation) in the Treat- 
ment of Uterine Fibroids by the X-ray. Prcssc Mddicale, Nov. 24, 1926, p. 

1473. 

The ideals to be attained in x-ray therapy of uterine fibroids are: (1) to 
cause regression of the growth; (2) to stop the hemorrhages; (3) to cure the 
patient while conserving the ovarian function and the uterine mucosa, the latter 
of particular importance for young women. In an attempt to meet these require- 
ments he has devised the following method : 

Laparotomy is performed. If exploration demonstrates the impossibility of 
enucleation of the tumor or tumors, the ovaries are enclosed in hinged, egg-shaped 
lead shells, with walls 0.003 mm. thick, having a fissure at one end large enough 
for the free passage of the vascular pedicle. These shells are reinforced with a 
layer of aluminum, and on the free border are little orifices which permit the 
halves of the shell to be sutured together and to be fixed to the broad ligament or 
to the uterus. The abdomen is closed and a skiagraph taken later. The position 
of the shells serves as a guide to the employment of the x-rajn After the series 
of radiotherapeutic treatments is concluded, the lead shells are removed by a 
second laparotomy; this is tlio chief disadvantage of the method. The author 
notes that possibly other radiosensitive organs, c.g., the suprarenals, may be pro- 
tected in a similar manner when neighboring organs must be radiated. 

Three patients have been treated by this method. The first attempt was a 
failure; the growth increased in size, and myomectomy was required three months 
later. Tlio menorrhagia, however, had been controlled. In the other two patients 
the menorrhagia was still under control at the end of a year, but there was little 
or no diminution in the size of the tumors. 

The number of cases in which this method is applicable is small. 

E. L. King. 

Wielach: Stimulative Roentgen Radiation of the Ovaries. Zeitschrift fur 

Geburtshiilfe und Gynakologie, 1924, lxxxvii, 1. 

The authors began the use of very small doses (% to % of the castration dose) 
of x-ray in a series of cases of ovarian hvpofunction. In seven cases of primary 
or secondary amenorrhea there was no result. In two cases slight menstruation 
appeared many months after the radiation, too long to be regarded as a certain 
result of it, but at least indicating that in these cases % of the castration dose 
had done no damage. In the second group of oligomenorrhea (irregular and in- 
frequent slight menstruation), only one of seven cases showed permanent improve- 
ment, one was temporarily benefited, three were made worse, two were not in- 
fluenced. The age in these cases seemed to play no role, and as far as dosage went, 
% of the castration dose seemed as likely to harm as % to benefit. 
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The third group of hypomcnorrhca (regular but scanty menstruation) comprises 
11 eases, of which some were radiated as often as five times, the dosage being 
from 9 io to 7 u of Die castration dose. Two cases showed no result, eight Were 
improved, one made worse. Throe of these cases hare been under observation less 
than n year, hence the permanent result cannot as yet be stated. It appears though, 
that, the more marked the hypofunction, the more difficult it is to influence it 
favorably, and the easier it is to completely damage the slight function present. 
Cases must, therefore, be carefully individualized; and where no results are obtained 
with slight dosage, further treatment should not bo undertaken. 

Margaret Schgi.ze. 

Htrsch: Further Experience in Radiation of the Hypophysis. Zcntxalblatt fur 

Gyniikologio, IPS-!, xlviii, 7fi. 

llirsch is unable to confirm Werner's opinion that small dose radiation of the 
hypophysis influences favorably amenorrhea, dj'smcnorrhea and climacteric condi- 
tions; although lie considers these results very probable. Similar favorable results 
may be obtained through other measures without the dangers incident to radiation. 
lie is unable to prophesy any therapeutic future for this form of radiation; 
although experimentally as an aid to determining relations between the hypophysis 
and other endoerins, and occasionally for influencing the vegetative center in the 
floor of the third ventricle, and for demonstrating the multiform relations between 
hypophysis and genitalia, it is important. There is need of further proof whether 
the radiation works directly on the hypophysis and thereby influences the center by 
means of secretion induced, or whether the influence is directly on the center itself. 

Little. 


Items 

Joint Committee on Maternal Welfare 

A meeting of the Joint Committee on Maternal Welfare was held in Detroit, 
October 3 and 4, 1927, representatives being in attendance from all of the con- 
stituent bodies. The Chairman, Dr. Fred L. Adair, presided. The two sessions were 
largely given over to a study and discussion of 1 ‘ Standards of Intrapartum Care,” 
prepared by Dr. W. C. Danforth, of' Evanston, Hi. It was resolved to publish these 
in pamphlet form for distribution to the medical profession through various sources, 
similar to the “Standards of Prenatal Care” previously circulated. A pamphlet 
on postpartum care along the same lines is likewise under preparation. 


Womans Hospital, New York 

Tho following promotions on the surgical staff are announced: 

Dr. Dougal Bissell, who has retired on account of the age limit, was made Con- 
sulting Surgeon. 

Dr. Byron H. Goff, Attending Surgeon. 

Dr. Lilian K. P. Farrar, Attending Surgeon. 

Dr. Albert H. Aldridge, Junior Attending Surgeon. 

Dr. William P. Driscoll, Adjunct Assistant Surgeon. 
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Original Communications 

THE OVARY IN OSTEOMALACIA 0 

By .John R. Eraser, M.D., Montreal, Quebec 

O STEOMALACIA has long been regarded as a disturbance of 
metabolism peculiar to the female sex, usually found in preg- 
nancy, or at least brought to its fullest development, by the influ- 
ence of pregnancy. In this disease, the lime salts are abstracted 
from the bones, first and most noticeably from those of the pelvis, 
and only in more advanced stages from other bones, the results being 
curvature and deformity of the pelvis and other bony structures. 
Fractures appear readily; simultaneously there occur, genetically co- 
ordinated, inflammatory, degenerative processes in the nerves and 
muscles. These latter changes play a striking part in the clinical 
picture of osteomalacia. 

Osteomalacia, as a rule, appears sporadically, but in certain local- 
ities it exhibits endemic characteristics, particularly is this so in 
Japan, Switzerland, southern Germany, and Austria. In these coun- 
tries its appearance is of frequent occurrence even in certain domes- 
tic animals, whereas it is extremely rare in Canada and the United 
States, especially in its active or developmental stages. These facts 
show that there is a local exogenous condition which has not been 
sufficiently recognized, and which plays some part in the origin of 
the disease ; a rather similar state of affairs appears to be true of 
exophthalmic goiter. Modern opinion leans rather to the theory of 
osteomalacia being due to a complex pluriglandular disturbance of 
internal secretion, the chief lesion being in the ovary. 

Ever since castration was introduced by Folding in 1887 as a cure of the 
condition, offering, especially in puerperal osteomalacia, 93 per cent of cures, the 
problem presented has been how and in what way can a lesion of the ovary influence 
the disease of the bone, and what could the nature of this lesion be? 

‘Read by invitation at a meeting' o t the New York Obstetrical Society, March 
8 . 1927 . 


Note: The Editor accepts no responsibility for the views and statements of 
authors as published in their “Original Communications . ’ ’ 
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Some progress in ilie elucidation of iliis disease lias been made by attempting 
to dissociate the predisposing factors from the particular cause of osteomalacia. 
Damp houses, unhygienic conditions, luck of meat, water poor in lime, long 
continued lactation, may alter the balance of the metabolic processes, so that 
from these causes, or from another as yet unknown to ns, a loss of lime salts 
takes place. 

The close bearing of pregnancy on the cause of tiie disease is of importance. 
At first sight it might appear that osteomalacia predisposes to frequent pregnancies, 
and there is available evidence in seeming support of such a contention; the 
balance of opinion, however, would rather lean to the feeling that frequent 
pregnancies aggravate the osteomalacia, as even menstruation is known to cause 
an exacerbation of the symptoms, and (lie clinical course of the disease is certainly 



Fig. 1. — Section of osteomalacic ovary showing' early degeneration of a. primordial 
ovum. The marked epithelial overgrowth about it is a conspicuous feature. 

not influenced for the better by repeated pregnancies. The congestion and ex- 
cessive functioning of the pelvic organs, together with the necessary loss of calcium 
and phosphorus, play no inconspicuous part in the course of the disease. 

It has been observed by many, among others by Frankel of Vienna, that tho 
removal of one of these predisposing factors, such as the drainage of any marshy 
area consequent upon industrial development, has as its immediate result the 
cessation of the disease in that locality. Surely this fact denies the existence 
of any simple cause. 

Much work has been done, notably by Moussu and Charrin, Archangel!, Levi 
and others on the etiologic connection of a special bacterial origin of the disease, 
and experimentally by injections of marrow from infected patients they were 
able to produce in animals, lesions similar to osteomalacia. Some color is attached 
to this hypothesis by reason of the sporadic outbreaks of the disease in certain 
localities. The greatest argument, however, against there being any bacterial 
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origin of the disease, comes from the demonstrations and views of Fehling, wlio 
cured the disease by castration. 

The ovaries undoubtedly exert a marked influence on phosphorus metabolism, 
and the improvement which occurs after the removal of these organs in cases of 
osteomalacia may be brought about by a retention of the earthy phosphates, 
whereby the skeletal tissues again acquire their normal rigidity. Unfortunately the 
experimental work which has been done so far on phosphorus and calcium metabolism 
in normal and castrated animals, is too contradictory to admit of the deduction of 
any conclusions calculated to throw light on the phenomenon of osteomalacia. 

Blair Bell quotes a 50 per cent reduction in calcium excretion after ovariotomy, 
and with this he correlates the fact that in young animals there is generally 
increase in the long bones after ovai'iotomy. He also observes the retention of 
calcium and phosphorus after oophorectomy in humans. 



Fig. 2. — Early follicle formation. Coincident with intrafollicular degeneration there 
is well-marked perifollicular cellular hyperplasia. 

It is of some significance that Sellheim, Tandler, and Gross observed that in 
castrated animals and eunuchs, the medullated bones showed a longitudinal growth. 

At this point it is interesting to record the findings in the ovary of a patient 
who had received roentgen-ray treatment as an experimental attempt to promote 
castration. Wallart states that this patient was radiated in 1914, and was indif- 
ferently well until 1916, when radiation was again tried only to fail, so that 
castration was resorted to. Here the ovaries showed extensive interstitial gland 
formation and marked ovarian activity, although ovulation had apparently ceased 
and the follicles were all atretic. The outstanding feature was the presence of 
marked interstitial gland tissue. Castration was followed by cure. 

It was Fehling's belief that in osteomalacia we are concerned with a tropho- 
neurosis of the bones connected with the genitals and dependent on the changes of 
the ovary. 
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Krbnig ami Pankow report a case, where they removed the ovaries and reimplanted 
one 3ii the pouch of Douglas. Ro long as the menses were withheld, improvement 
was noticed, hut immediately they recurred with the taking of graft, the symptoms 
also returned, and the ovary laid eventually to he removed. 


Since the investigations of the histology of the ovary were apparcntlv un- 
satisfactory, the attention of investigators naturally turned to other directions, 
and the several endocrine glands wore each considered in turn. 


Inasmuch as thyroid disorders are associated with bony changes, it is only 
natural that it should he considered in this connection, and much evidence was 
adduced to show the similarity between goiter and osteomalacia with respect 
to distribution and manifestations, but the treatment based on these lines never 
gave results. Moreover, Va\w/. has shown the absence of any change in the 



Fie. 3.— Complete intrafollicular disorganization, which has given place to a dis- 
tinct perifollicular interstitial glandular arrangement, not unlike the adrenal in 
appearance. 

metabolic rate in osteomalacia, and also drew attention to the fact that in both 
Basedow’s disease and myxedema, osteomalacia has been known to occur. 

Hofmeister attempted to show a relationship with thyroid insufficiency. Pause 
removed the thyroid gland in pregnant rabbits, inducing bony changes, and ad- 
vised thyroid extract in osteomalacia, but no definite results followed. 

Erdheim and others have shown sonic changes in the parathyroid gland in 
osteomalacia but have produced no conclusive findings or beneficial therapy. 

Bossi of Geneva, in 1D07, drew attention to the value of adrenalin in the 
treatment of osteomalacia. No definite results came of the suprarenal theory 
beyond developing the idea that possibly the adrenalin neutralizes the hypersecretion 
of" the ovary by its vasomotor effect overcoming the existing vasodilatation. 

A very determined effort has recently- been made by Scipiades to connect the 
etiology- of osteomalacia with changes in the thymus gland. Tandler, Klose, and 
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Matti extirpated the thymus gland in young animals and found as a result that 
the hones were shorter, their weight less, their consistency soft, flexible, brittle, 
and easily fractured, and finally that as a result of diminished ossification there 
was scanty callus formation with cysts in the callus. 

Although a physiologic involution of the thymus gland is known to occur in 
puberty and later life, certain so-called accidental involutions occur from time to 
time in midsexual life, and are of interest while considering the etiology of 
osteomalacia. For example, in pregnancy a definite atrophy occurs, while in the 
puerperium an active hyperplasia takes place, and the organ is generally restored. 
Similar atrophies are known to occur in acute and chronic infections, cachectic 
processes, and following roentgen-ray exposure. The chief interest lies in the 
fact that coincident with thymic atrophy there is a delay in ossification. When 
the thymus gland is removed experimentally there is very little change in ' the 



FIs'. 4. — A cortical interstitial gland formation showing collapse of follicle as the 
result of pressure. The perifollicular gland formation is actively represented. 

genitals and little or no ovarian activity, whereas on the contrary castration is 
followed by great thymic enlargement. 

Even though Scipiades has produced bony changes in animals by removing the 
thymus gland it must be remembered that he did so in young animals in the 
growing stage, and also that he was unable to reproduce the increase in the 
genital activity which is a clinical fact recognized by all workers in the field. 

We are encouraged by these experimental failures to turn again to 
tlie ovary, in the hope that, as a result of more recent developments, 
some light can be thrown on the state of the ovary, and on the inter- 
pretation of changes there. 

With the advent of castration into the therapy of the disease there 
have naturally been countless histologic researches undertaken on the 
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extirpated ovaries. The results have been many and varied; a defi- 
nite hyperemia, sometimes hyaline degeneration of vessels, or a high 
degree of friability have been observed at times, but as these are ap- 
pearances which have been noticed in other conditions, they cannot 
lie said to possess any great significance. The only real light which 
lias so far been cast on the subject has been contributed by Wallart 
who has drawn attention to the development of the so-called intersti- 
tial gland tissue scattered through the ovary. 

The admirable observations of Limon and Bourn have clearly depicted for us 
the meaning of t lie so called interstitial gland of the ovary. In anatomic nomen- 
clature what is genotiilly understood by the term "interstitial tissue" is the 



Fig. 5. — Section showing the edge of an atretic follicle with a segment of the pel i- 
follicular hyperplasia illustrating the extreme depth of the epithelial proliferation. 

ordinary inteistitial or connective tissue which founs the stroma of most of the 
organs, and acts as a substratum to the various separate elements, which grouped 
together are called parenchyma. The parenchyma is very natural!) the most 
characteristic element of an organ and differs in each one. The interstitial tissue, 
on the contrary, shows very few variations in its structure, being alwajs of a 
supporting character, fibers and cells. In the ovary the distinction between the 
two tissues is established from tlic beginning; the elements of the parenchyma, 
the covering epithelium, the gvaatian follicles, to which are added the yellow bodies 
and the medullary fasciculi, all the rest of the organ being interstitial tissue. 
Later, however, there are found among this tissue new elements very different 
from those usually present; these are voluminous cells of a polyhedral shape often 
filled with a fatty substance and bearing no relationship to the stromal cells. 
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Similar cells are recognizable in the connective tissue of the testicle, and the 
name given to both is “interstitial cells.” 

It would seem according to Limon that the false yellow body, or as Koelliker 
prefers to call it, the atretic yellow body, has not the same destiny as the true, 
these latter being really ephemeral, while the atretic yellow bodies are destined 
to form the true interstitial tissue. His, in describing these cells in animals, 
believes that it is erroneous to say that they are degenerative signs, because they 
always appear in areas richly supplied with blood vessels, and in my own series 
a vessel always lies in the center or thereabouts. 

It is a fact observed in animals, that the interstitial cell tissue, contrary to 
former beliefs, is not subordinate to follicle activity, as Plato would have us 
believe, but that the sections rather show the follicles replaced by interstitial 



Fig. G. — The vascularity of these interstitial gland formations is, like other en- 
docrine glands, very evident. Note the large vossel lying in the midst of the gland 
columns. 

tissue. The vascular arrangement of interstitial tissue is very suggestive of 
secretory activity, and rightly or wrongly Bouin styles this an interstitial gland. 

The microscopic findings in these ovaries of osteomalacia are often very variable 
and if one reviews the reports of the innumerable histologists in this field, a 
great variety of results are encountered. Many observed follicular activity, others 
marked follicular inactivity; some, follicle atresia and interstitial gland activity. 
In all, a certain definite increase in vascularity is remarked, and in many the 
appearance of a decidua-like tissue especially in the medulla is noted, together 
with very marked areas of hyalin degeneration scattered here and there in both 
the cortex and the medulla. 

Many attempts liave been made to reconstruct an osteomalacic 
ovary, one whose features would suit every case by the constancy of 
its findings but no very characteristic picture has been evolved. 
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1 ho specimen which T have had the privilege of studying was re- 
moved irom a young woman in midpregnancy, who developed a well- 
marked osteomalacia with characteristic bony changes. Prompt cas^ 
t rat ion led to a cure of the condition. J am indebted to Professor 
Oskar Frenkel, of Vienna, for the specimen. 

The interest in this ease lies not only in the somewhat striking ap- 
pearances })reseni. but in the results of comparison with ovarian 
hyperplasia in other conditions. 1 shall therefore confine myself to a 
report ol observations in the first place on the malaeie ovary and 
then in the changes found in the ovaries of two young women who 
.suffered from severe hemorrhage of the so-called idiopathic variety. 
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Fig. 7. — Interstitial gland cells under higher magnification. 

The ovaries have been prepared in the usual manner, following for- 
malin fixation, serially cut, and stained with hematoxylin and eosin. 
Frozen sections were also made and stained with Sudan, schariaeh 
r, etc. 

In the osteomalacic ovary, the cortex and in fact the entire ovary is in a great 
state of excitation, all the glandular and interglandular tissues are hyperplastic 
and there is a very marked and universal congestion throughout the ovary. The 
presence of widespread follicle formation is at once apparent; the ovary contains 
many small cysts dotted here and there throughout the organ. All stages of 
follicle development from the smallest primordial follicle to several fullblown 
graafian follicles arc demonstrable, but throughout them all there are evidences 
of degeneration within, plus a well-marked hyperplasia of the thecal cells without. 
A dropsical swelling of the primordial follicles is very clear, the nuclear matter 
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shows degeneration, and the usual garland of cells about the periphery is firmly 
pressed against the stroma, as though the follicle had been overfilled with fluid. 
In the larger graafian follicles few perfect examples of the typical mature follicle 
are to be found; changes of a degenerative character are everywhere manifest, which 
is a distinct contradiction to the picture one would expect in pregnancy. The 
ovum, when present, invariably shows degeneration; the nucleus may be fragmented 
or missing; the zona, pellueida about it is thickened and hyaline, and often 
the discus proligerns is greatly enlarged. The cells in the discus are closely 
packed together; the vascularity is well marked, and the granulosa layer is every- 
where in a hyperplastic state. Slavjanski ’s membrane is clearly marked. The 
theca is slightly increased and the cells are transformed into masses or cords 
of closely packed polygonal-shaped cells .with large, often eccentrically placed, 



1 ' ' 






Fig. 8. — Showing the almost telangiectatic appearance of the medulla due to 
excessive vascularity of the ovary. The relics of gland formations are seen in the 
center, suggesting the origin of the vessels. 


nuclei and large cell bodies. At times this thecal proliferation is confined to one 
side of the follicle, but there arc also instances where, in a uniform thickness it 
may be seen encircling the follicles. It is a point of some value that so many 
maturing follicles should be visible in pregnancy. The corpus luteum of pregnancy 
is very well shown, the chief appearances arc those of beginning involution ; there 
is only a slight thecal hyperplasia which is not always uniformly distributed. 
Atretic follicles of widely varying appearances are everywhere visible and are 
represented by large cysts, small cysts, and even by mere slits lying transversely 
in the deeper layers. 

Much interest must of necessity center about the thecal cell proliferation of these 
atretic follicles, — the structures which have been variously described as false yel- 
low bodies (Bouin) or interstitial glands. We can at once recognize the presence 
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of voluminous colls of a polyhedral shape, often full of a fatty substance, lying in 
the cortex froo or distributed about these atretic follicles. They bear no ap- 
parent relationship to the ordinary stroma cells. 

There is not sufficient evidence to lead me to agree with Scliroen (Limon) that 
these formations which occur mostly in the medulla and penetrate into the cortex 
about the follicle zone are derived from the complete breaking up of the yellow 
bodies and only assist in the formation of cortical structures. They are them- 
selves definite formations. 

Tonrnenx and Bonin, working on lower animals, are very pronounced in their 
views on the interstitial gland development, and believe that these interstitial cells 
of the ovary are very like the similar cells of the testicle, particularly directing 
attention to the apparent physical resemblance between interstitial cells of testicle 



Fig. 9. — Showing reaction o£ the cellular heaps to fat stain, with marked lipoid 

contents of cells. 

and ovary, lutein cells of the yellow bodies, and cells of the uterine mucous mem- 
brane which form the decidua. 

One must be considerably perplexed by tho presence in abundance of these 
cellular heaps in the cortex, sometimes near the tunica albuginea about early 
follicle formations, or distributed generously about the larger atretic follicles. 
Their development must be admitted somewhat at the expense of the follicles, for 
the considerable proliferation of cells outside the follicle is at once the signal of 
a beginning degeneration within. 

These interstitial formations show in their general topography slightly different 
aspects, according as one studies them in the cortex or in the medulla. In the 
cortex the cells are often gathered into compressed heaps of generally uniform 
configuration; usually they are in thin elongated rows arranged about the surface, 
varying in thickness. They may present a front of a few cells or of very many. 
In the medulla there is more of a tendency to the formation of solid cords. At 
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times in the center of the cords a fusiform elongated cavity may be observed 
following the axis of the cord; sometimes it is reduced to a mere slit. 

The early stages of follicle formation exhibit interesting changes. The granulosa 
cells are, as a rule, well developed; the follicle secretion is often present; the 
ova are often degenerate, and frequently bleeding will be seen to have occurred in the 
lumen. The thecal demarcation is always well preserved, and the peripheral cell 
formation is always extremely marked and decidedly active, as shown by deeply 
staining cells with a large amount of protoplasm, and large nuclei undergoing 
divisions. The vascular architecture even in these early stages is at once a con- 
spicuous feature. At times blood cells would appear to be almost lying in con- 
tact with the cells; such a condition can only indicate an arrangement for the 
immediate transference of this secretion to the circulation. Few follicles of the 



Fig. 10. — Showing fat reaction in a large follicle. 

subcortical region whose theca interna is transformed into interstitial gland tissue 
still possess the unaltered granulosa epithelium. 

In numerous places it was possible to show a cluster of large cells about even 
the primordial ova, as though even here a hyperplastic process had been inaugurated. 
Furthermore one finds hyaline substances which are like corpora albicantia, of 
round or oval shape, in whose vicinity lie large yellow cells in the form of a loose 
wreath; their granules sometimes give a Sudan reaction but soon cease to alter 
under the influence of various reactions. Much more commonly there is found a 
species of atretic follicle whose cavity either shows a rounded form or has begun 
to collapse. The theca interna cells are plainly epithelioid and possess fine proto- 
plasmic deposits which take a red color with Sudan. 

Almost all continental observers, such as Orthmann, v. Yelits, Heyse, Fehling, 
Rossier, and Lolilein are at pains to emphasize the presence, especially in the 
medulla, of many vessels of large size whose walls in many cases appear thickened 
and exhibit hyaline changes, but in no instance is any explanation offered for this 
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almost telangiectatic condition. It would seem to us a possible explanation tliat 
one is here dealing with the vascular architecture brought into being by the very 
active perifollicular changes, and that inasmuch as this gland tissue is scattered 
everywhere throughout the organ it may become degenerated and disappear, leaving 
only this scaffolding of blood vessels behind. 

When treated with Sudan or scluirlaeh r these interstitial cells appear as large 
irregular-shaped cells with large nuclei and a wide protoplasmic margin, in which 
lie pigment and fat globules. The Sudan reaction is a conspicuous feature, the 
cells forming .a wreath or mantle about the fibrous bodies. These bodies are 
shown by the fat reaction to be very numerous in all the sections of tiic ovary, 
and while this is a condition not by any means confined to osteomalacic ovaries, 
it is not often seen developed to such a great extent about atretic follicles and in 
the cortex generally. 



ii. — Perifollicular plane! hyperplasia in a young frill suffering: from metror- 
rhagia at puberty. Note the replacement of the follicle by this epithelial body 
formation. 

If by contrast, one examines the ovary of a young woman who has suffered 
from irregular menses, bleeding constantly for a period of months, one is im- 
pressed with the presence of many forms of atretic follicles, about which are 
gathered varying amounts of hyperplastic thecal epithelium, at times forming blocks 
of cells of very active appearance. In almost every instance intrafollicular ac- 
tivity has boon arrested, the granulosa is thinned with a thin connective tissue 
underlying it, and greater activity is visible in the perifollicular region, which, 
as above indicated, is a mass of large deeply staining cells possessed of a well- 
organized structure, a well-defined circulatory apparatus, and cells with conspicuous 
nuclear markings. 

Every gradation may be seen between the large beginning atretic follicle 
with comparatively slight interstitial gland formation, to the small slitlike structure 
with very heavy perifollicular activity. In addition one is struck by the amount of 
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special stroma tissue, and by the suggestion of the passage of these atretic struc- 
tures into special stroma structures, almost formless masses. True graafian follicle 
activity is not in evidence, as was the case in the osteomalacic ovary; the vascularity 
is not so pronounced, and the muscle tissue is decidedly less. Stained with Sudan, 
the lipoid bodies show as finely distributed droplets. There are no signs of the 
collections free in the cortex of these epithelioid cells, as in osteomalacia. 

Recently the opportunity presented itself of studying the ovary of 
a young girl at puberty in whom there had been irregular bleed- 
ing together with other disturbances occasionally encountered in 
puberty. She was of a fairly large, well-developed type, with heavy 
bones and large stature generally, although not obese, a pituitary 



Fig. 12. — Widespread interstitial gland formation in the cortex of an ovary of a 

young girl at puberty. 

type and undoubtedly the victim of pluriglandular disturbance. 
There were great evidences of ovarian activity, congestion, follicular 
hyperplasia, all gradations of follicle ripening, together with very 
marked evidence of interstitial gland formation, somewhat resem- 
bling the osteomalacic ovary, but differing from it by the absence of 
such widespread cortical hyperplasia, and by the persistency of 
granulosa cells; the type of cell is decidedly smaller and shows very 
scanty fat formation. 

Zondek and Asehheim have recently shown the remarkable influence 
of the pituitary on the follicular apparatus of the ovary. The exper- 
imental production of interstitial gland formation at the expense of 
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Die did hiring follicle by llie excessive stimulation by pituitary is of 
value in interpreting these osteomalacic changes in the human ovary. 

One’s ideas cannot but be influenced by the fact that after disturb- 
ing the ovarian function by castration, the symptoms of osteomalacia 
often decrease or disappear, so that, for example, a bony structure 
which has shrunk together, may be partially restored and made to 
function. It lias certainly not been proved whether this is a ease of 
a completely pathologic abnormal function, or merely that of the nor- 
mal activity during pregnancy being increased by the disease. The 
ovarian function of internal secretion is probably connected like the 



Fig. 13. — Interstitial gland formation in ovary of a young woman suffering 
from metrorrhagia. The thecal hyperplasia assumes an appearance similar to that 
in osteomalacia. 

follicle epithelium, with those elements which, by their whole charac- 
ter, show their origin to be in the gland cells. To these belong also 
the corpus iutcum and interstitial ovarian glands. 

ITanau lias studied the alterations in bones during pregnancy, which 
are corrected immediately after birth, and lie believes with Birsch- 
I-Iirsehfeld that the bony alterations in osteomalacia represent an 
exaggeration of the normal process. Does not this ovarian activity 
and interstitial gland formation likewise represent only a further 
stage of what occurs normally during pregnancy, for we are re- 
minded by many authors that interstitial gland tissue is present in 



FRASER: T H E OVARY IN OSTEOMALACIA 


711 


normal pregnancy. One can hardly be mistaken in considering that 
these changes in pregnancy and also in osteomalacia are primarily 
influenced by the functions of the sex glands. 

CONCLUSIONS 

In this preliminary report no attempt has been made to fasten or 
attribute to the ovary, disturbances which would completely account 
for the changes in osteomalacia, for countless observations on the sev- 
eral ductless glands show them to be definitely affected. Thus, the 
pituitary, thymus, adrenal, and parathyroid disturbances may well be 
symptoms of a complex pluriglandular disturbance, but one does feel 
confident that this somewhat decided ovarian hyperplasia plays a 
prominent part in this process, as shown by the following : 

The prompt cessation and permanent cure of many cases after cas- 
tration. 

The occurrence and aggravation during pregnancy, or even during 
menstruation, of the osteomalacic state. 

The failure of other endocrine therapy. 

The high degree of fertility in osteomalacia. 

The occurrence in the ovary of structures which must be associated 
with specific ovarian functions. 

The intense vascular changes in the ovary, congestion with almost 
the development' of a telangiectatic condition. 

The presence of almost mature graafian follicles during pregnancy, 
with a well-marked corpus luteum. 

The occurrence of interstitial gland formation in pregnancy and at 
puberty, and such other times, when one expects ovarian hyperfunc- 
tion, together with the fact that certain bone changes slightly resem- 
bling osteomalacia occur normally in pregnancy. All these facts seem 
to indicate that in the condition known as osteomalacia, one probably 
has to deal with a process closely related to ovarian hyperactivity, 
and that this excessive ovarian function becomes in some way di- 
verted along pathologic lines. 
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THE FORMATION OF AN ARTIFICIAL VAGINA BY A NEW 

PLASTIC TECIIXIC 

By Robert T. Frank, M.D., and S. II. G’eint, M.D., New York, N. Y. 
(From Ihc Department of Gynecology, Ml. Sinai Hospital) 

T ILE Iwo best accepted technics for the formation of a vagina in 
malformed individuals, are the one, the method of Baldwin 1 which 
utilizes a double barrel segment of the small intestine transplanted 
into the rectovesical septum (53 cases with a mortality of 20.75 per 
cent), and the other the operation of Popow-Schuberl 2 in which the 
lower rectum is transplanted into the vulva, the upper rectal seg- 
ment being utilized for reestablishing the continuity of the intestinal 
canal (53 cases; no immediate operative deaths; 2 died of sepsis; fre- 
quent intestinal fistulae and varying degrees of incontinence. Franz*). 

Other less dangerous methods, such as the homoplastic transplan- 
tation of vaginal mucosa obtained from other patients (Hu stner, 
Mackenrod t), Thiersch skin grafts, Douglas peritoneum transplants 
(Stoeekel-Kroemer), utilization of the labial mucous membrane 
(Bumm, Graves), have given almost uniformly unsatisfactory re- 
sults, because of subsequent scarring and contraction with consequent 
obliteration or stenosis of the newly formed canal. The same applies 
to the use of a pedunculated skin flap with immediate flap transplan- 
tation (Fraenlcel 4 ). 

Because of the fact that an artificial vagina is made solely for the 
purpose of establishing a coital organ, it seems unjustified, in our 
opinion, to undertake an operation which involves grave risks. We 
have frequently refused to operate at all in unmarried individuals 
with no strong sex urge. Occasionally, however, individuals present 
themselves, either married or with strong sex feeling, in whom it 
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seems justified, for the sake of tlie happiness of the patient and that 
of the husband, to attempt to establish a vagina, in spite of the dan- 
ger incident to either the Baldwin or Schubert operation. In the last 
ci^se which presented itself, a woman divorced because of impotentia 
eoeundi, we tried a new technic which appears entirely devoid of 
danger and which has now, after a period of over six months, given 
a satisfactory and apparently a permanent result. 



Fig. 1. — Patient in lithotomy position, absence of vagina. Outline of skin flap 
between A and B, the clotted lines representing the incision. This flap was under- 
mined completely but remained attached at A and B. 



Fig. 2. — Tubular flap after union of skin edges. Beneath the tube the skin 
gap on the thigh has been approximated by two shot and plate tension sutures and 
interrupted skin sutures. A shows a schematic cross-section of the tube seen from 
beneath with an empty inside core to allow for edema. The method of approximating 
at the base is shown. It appears wise to leave a small triangular area uncovered for 
drainge. 


Our aim was to devise (1) a well vitalized skin flap, devoid of hair; 
(2) a flap readily and freely movable for transplantation; (3) a flap 
with a raw surface free of infection. We have obtained such a flap 
by modifying the tube-flap method described by Gillies and others. 5 
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TECHNIC 

The flap is outlined along the inner surface of one thigh by making two parallel 
incisions extending from the hairline close to the labia, downward along the long 
diameter of the thigh for about seven inches. Between these two incisions which 
me placed tliiee inches apart, the skin and underlying fat are undermined down 
to the fascia lata for (he entire length of the incisions. (Fig. 1.) If, as wc found, 
there is too thick a layer of fat, some of the subcutaneous tissue may be carefully 
trimmed off from the deep surface of (lie flap. The long narrow flap, attached 



Fig. 3. — Skin flap detached at distal end, split open, and wound around hard 
rubber vaginal speculum. At C the two guide sutures have been passed, pulled 
through the speculum and appear at A, thus inverting the top of the new vagina. 
The line. A to li represents the base of the flap. 



Pig, 4 . — Schematic section of pelvis showing the speculum covered with the flap in- 
troduced into the new formed gap between bladder and rectum. 

merely above and below, is now sutured together with the raw surface turned to- 
ward the inside of the tube, by a continuous or interrupted fine silk suture which 
takes in merely the skin, completely inverting the subcutaneous tissue. (Fig. 2.) 
At the upper and lower ends where the skin attachment is maintained, small nicks 
of about % inch, directed diagonally outward from the flap, will allow better 
approximation of the lower portion of the tube. (Figs. 1 and 2.) 

The denuded area on the thigh, left open beneath the bridge-tube flap, is closed 
by undermining the skin laterally (keeping close to the fascia lata) until the two 
skin edges can be brought together without undue tension beneath the newly estab- 
lished skin tube. If tension is encountered, 2 or 3 shotted, plate sutures may be 
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adjusted before tlie skin edge is approximated with a running or interrupted catgut 
suture (Fig. 2). A very light dressing which exerts little pressure on the tube-flap 
is applied. 

If the tube has not been made so long as to impair its nutrition, the distal end 
of the flap may be partly incised two weeks from the primary operation, in order 
to force the proximal pedicle to assume more and more of the nutrition of the 
entire flap, but care must be taken not to completely disconnect the distal attach- 
ment, until the final step of the operation is to be accomplished, as otherwise 
retraction and shortening may take place. 

The third and final step consists in establishing (1) a canal in the rectourethral 
vesicle septum by incising in the vulvar orifice and separating bluntly the loose 
connective tissue between the urethra and bladder anteriorly and the rectum 
posteriorly, for a distance of at least 3% inches, preferably until the peritoneal 
fold has been encountered and pushed up; (2) (a) the complete cutting across of the 



Fig. 5. — Appearance of skin tube two weeks after first step of the operation. A 
. points to area of necrosis due to an error in fashioning the flap. 

distal end of the flap; (b) the splitting of the flap along the original line of skin 
union; (c) the careful excision of such subcutaneous scar tissue as has formed 
in the interior of the flap. The flap when unrolled, forms a large, supple, unin- 
fected skin flap which is further mobilized by extending the incisions at the base 
of the pedicle prolonging the two incisions first used, almost up to the vulva; (d) 
turning the pedicle through an are of ISO degrees and then folding it over an 
appropriate hollow vaginal plug or speculum with its raw surface outward, the 
epithelial surface in contact with the speculum. (Fig. 3.) Near the top of the 
speculum two holes have been bored. Near the free end of the flap two strong 
silk guide sutures are passed (Fig. 3-C), and pulled through the speculum so as to 
appear at its open end (Fig. 3 -A). This maneuver turns in the top of the flap so 
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.is fo foi in (lit* upjior blind out] of llio v;i giu:i and at the same lime supplies a 
drain age opening for discharges. If noco«saiy, U, c longitudinal edge of the flap 
can lie seeiuo.l to the speculum by a few transverse sutures, (e) Introduce the 
speculum and flap into the Rap between the rectum and vagina (Fig. 4), (f) uniting 
the 1'iee end of the unteiim portion of the flap whoievci pti'-sible with the vulvar skin. 

In eight days the speculum may be removed. Either then or four days later the 
base of the flap as it enters the new formed vaginal opening, is completely severed 
and the edge of the new vaginal tissue united to the vulvar edge. The redundant 
base of the flap is turned back on to the thigh and is used to cover the granulating 
area left on the thigh close to the vulva. 

The resulting vagina should lie dilated with plugs by the patient for a period 
of time varying from two months to a year until the danger of possible contraction 
is passed. 

The first enso which we operated according to tin's technic is as 
follows : 

The patient was a feminine looking person, twenty-six years old, married but 
divorced, who had never menstruated. She gave t lie history of attacks of pain in 
both upper flunks occurring almost evciv month although not very regularly. Sex 
desire was strong. 



FI'-. <>. — Another view of the tubular flap showing its relation to the vagina and the 

hair line. 

General physical examination was negative except for a slight thvioid enlarge- 
ment, hirsuties on upper lip and abdomen. 

Pelvic examination showed a normal vulva with urethra moderately dilated; a 
blind inelastic vaginal sac, 1.5 cin. long, resulting from the failure of a previous 
attempt at forming a vagina. Rectal examination revealed no uterus. With a 
bladder sound in place, the rectovaginal septum was found to be extremely thin. 
The feminineness of this person was established by demonstrating the female sex 
hormone in her circulating blood. (Fiank, R. T. and Gohlberger, M. A.) G 

On March 18, 192G the first stage opeiation for construction of a vaginal flap 
was performed. 

A full-thickness skin flap about 3 inches wide and 8 inches long was freed 
from underlying fascia lata of the upper inner side of the left thigh, extending 
longitudinally down the thigh, and remaining attached at each extremity. The 
edges of the flap were approximated by a series of catgut sutures turning the 
subcutaneous fat inward and leaving a cylinder covered by skin. (Sec Figs. 1 to 4.) 

Too thick a layer of subcutaneous tissue w'as allowed to adhere to the skin. In 
consequence of this the skin tube was tense. Next day edema had increased this 
tension. To this we attribute the superficial necrosis which developed in one part 
of the flap (Fig. 5- A). 
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Following the above operation the patient’s temperature rose to 103°, subsequent 
examination showing that she was suffering from pyelitis. She was cystoseoped, 
the ureters catheterized, with immediate improvement of her condition. 

The wound healed well with only slight sloughing, leaving a flap which was 
covered with skin, continuous with the thigh above and below. (Figs. 5 and 6.) 

May 29, 1926, partial incision of the tubular flap: The flap was incised at 
distal end, halfway through its diameter, the cut edges united with silkworn gut 
sutures. The above procedure was only partially successful as the line of incision 
showed a tendency to reunite. 

June 22, 1926. Operation, utilization of tubular flap for construction of artificial 
vagina: The flap was completely separated at its distal end, split longitudinally 
and thinned by removing some fat from its internal surface. The rudimentary 
vagina was split transverely in the midline and the cellular tissue separated by 
blunt dissection for a distance of about 3!4 inches. Incisions carried laterally 
on each side, widened the vulvar orifice. 



Fig-. 7. — Positive made from impression taken of new vaginal canal showing its liberal 

dimensions and correct shape. 

The flap prepared as described above, with the subcutaneous surface on the out- 
side and skin in contact with the speculum, was wound around a tubular speculum 
and this instrument inserted into the newly made canal so that the raw surface of 
the flap came in contact with the pelvic cellular tissues. 

Following this operation there was some superficial sloughing of tissues in the 
vagina but the entire flap "took.” June 30, 1926, silkworn gut sutures were 
removed and the speculum was taken out of the vagina. Recovery was uneventful. 

This patient has now been under observation for seven months. The new formed 
vagina is now approximately 4 inches in length and readily admits two fingers. 
The perineal body is good. Fig. 7 is a photograph of a plaster cast showing 
the dimensions of the vagina. 

This neAv method is recommended for further trial. It is devoid of 
danger and permits the using of healthy, well-nourished, fully mobil- 
ized skin flaps, devoid of hair. 
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In 1 he iH'xl case which presents itself for operation, we may take 
a smaller flap from flic inner side of each fliiph, utilizing one for the 
ant ei ior and lateral, the other Jor the posterior surface of the canal, 
m order to ohviale any possibility of necrosis due to undue length 
of the single flap, and to give ample material for covering. 
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THE “SAFE PERIOD” 


AS A BIRTH CONTROL MEASURE' 


A Study and Evaluation of Available Data 


By Robert L. Dickinson, M.D.. New York City 

A Report from the Committee on Maternal Health 

A N INQUIRY concerning that, part of the menstrual cycle supposed 
- to he free from risk of pregnancy must take up both the search 
for general rules and for some test or tests that may be applied to the 
individual woman. At present the second would seem to lie the more 
promising trail to follow. The problem as a whole has three main 
aspects, statistical, therapeutic, and theological. 

An integral part of this research is the attempt to define the day 
or days of maximum fertility, in order, for example, to furnish exact 
advice in cases of relative infertility or to so place conception as to 
avoid the feeding problems of unfavorable birth seasons like July 
and August or times of travel. 

Is there a “safe period”? Yes, for certain women. If we deny 
this, we must discredit, on our ease records, the entries from state- 
ments made by a small number of intelligent, seemingly credible pa- 
tients, who affirm that they have been able to avoid pregnancy through 
omitting precautions during a given group of interval days and have 
conceived at will during some other part of the interval. The records 
are too few, however, and the evidence of the absence of other possi- 
ble causes of infertility during the sterile days too inexact to label 
this testimony unimpeachable. To carry full weight each patient 
should have had a number of children and offer records made through- 
out their histories rather than mere memory. The assembling of a 
series of histories of patients with “safe periods” has not been done, 
as far as we know, nor has this record been coupled with vaginal 


*Read in summary at a meeting- of the New York Obstetrical Society, March 8, 1927. 
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smears for tlie sterile and fertile periods to place ovulation, or with 
tube insufflations, or inspection for temporary cervix catarrh, or other 
tests that might bear witness to various factors involved. 

We approach the question of infertile days among women with 
whom the dates of the last period are known from a half dozen dif- 
ferent angles. (1) Records of pregnancies resulting from isolated 
intercourse. (2) Ovulation as studied at laparotomies or on removed 
ovaries. (3) Effect, on the subsequent period, of a castrating irradia- 
tion given at different days of the interval. (4) Studies of the age of 
very young embryos. (5) Types of tubal contraction and alterations 
in epithelial layers as found in women and shown to occur, in ani- 
mals, at egg-passing time. (6) Hormones in the blood at different 
times. (7) Vaginal smears. 

In a matter where we must repeatedly compare parts of the men- 
strual cycle, the graphic charts (Figs. 1, 2, 3) which I have brought 
together from various sources may well constitute the chief item of 
the presentation. The Ott ( A in Fig. 1) and Scliroeder ( G , H in Fig. 
3) charts are direct copies. The others are recast from the data on 
a scale and in a sequence favorable for deduction. The evidence is 
given with a fulness that may seem confusing, but it is only thus that 
one may separate and evaluate the items and the witnesses. On the 
matter of ovulation shown at laparotomy I have ventured to weigh 
the evidence a little in this way. Series which have not shown sec- 
tions of corpora lutea for estimate of age cover a less area. The 
older and partially supplanted observations, such as the laparotomies 
of Leopold and his followers, or of Mall on young embryos, have been 
omitted. No theory has been allowed to affect the entries of evidence. 

One cannot, as is readily seen, work these conflicting indications 
into a snug schedule fitting a clear cut rule, but one may thus, for 
the first time, observe some massing of evidence, such as the rather 
spectacular piling up of ovulation-operation data toward the nine- 
teenth day and the nearly complete absence of cases afterward. This, 
it will be observed, fits the low point of conception below. The chart 
has had to be cast as if the twenty-eight day type of cycle was stand- 
ard. The variations are shown on section D (in Fig. 2) but we may 
not forget that this four week standard is only a convention and 
convenience as it fits something less than three-fourths of women in 
temperate climates. 

The Wave of Well Being . — Turning to the first section of the chart 
A (in Fig. 1) one may quote De Lee. “If one studies the life of 
woman carefully, clinically, and with the help of physical methods, 
one can determine an ebb and flow in her activities, mental and phys- 
ical. This cyclic movement, or periodicity, reaches the highest point 
of its tide just before the appearance of the menses. The functions of 
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Ihc body, reflex excitability, pulse blood pressure, pulmonary activity, 
beat radiation, temperature, excretion of urea, and muscular power 
all indicate, increase according to tbe line in the figure, up to within a 
day oJ the menses; on this day there is an abrupt regression, then a 



gradual recovery, which rebounds and drops to normal about the 
seventh day after menstruation (Reinl). This periodicity is slightly 
manifest in the male, and recurs in five to six week intervals. Perhaps 
it is the external evidence of the formation of spermatozoids. ” It is 


■The Menstrual Cycle. A, The wave of well-being, li. The rhythm .of sox desire. 
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said tliat the simplest evidence to obtain is the temperature curve, 
and that it is a fair indication of the periodicity which the other tests 
may he expected to yield. 



The Sex Desire Cycle . — The second curve in our chart B (in Fig. 1) 
is adapted from a paper by Dr. Katharine B. Davis. In order to fit 
our scheme, the points in the Davis graph which are on a dividing 
line between days have been allotted to the day before and the day 
after, in rotation, so as to distribute them as fairly as possible. Be- 
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eansc of Ihc occurrence of such reports as “a week before,” which 
pile up on given (lays nndnlv, ihe four-day form of graph was selected 
as likely lo show a clearer grouping. It will be noted that the larger, 
and also Ihe secondary wave of desire, show a general correspondence 



with that of well being or physical activities in section A (Fig. 1) and 
that both of them bear a certain relation to the curve of the develop- 
ment in the lining of the uterus, section G (Fig. 3). It has long been 
generally accepted as a fact that the time of strongest sex uige in 
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women, and tlie sole period of responsiveness in very many women, 
coincided witli tlie most favorable time for the occurrence of concep- 
tion, the postmenstrual week. If, however, women in general fit into 
the plan of these two hundred, this statement must he modified. The 
group of greatest frequency of desire falls into the period of least 
likelihood of conception. It is the second high point that does come 
close to the postmenstrual time when, according to chart Z> (Fig. 2), 
coitus is most likely to result in pregnancy. 

The Ovulation Cycle . — The time of rupture of the follicle in its 
relation to menstruation has been studied in many hundred abdominal 
operations by a number of gynecologists, such as Scliroeder, Ruge, 
Halban and Fraenkel. Taking the visual evidence of recent escape 
of the ovum from the ovary, or judging by microscopic sections of 
the removed corpus luteum, or of the yellow body in ovaries removed 
at operation, one finds that, whatever its scattering character before 
that time, testimony tends to accumulate toward the fourteenth to 
nineteenth days very strikingly, and then suddenly goes blank. The 
benefit of graphs lies in this appeal of grouped evidence to the eye. 
The other witnesses are placed on the same chart. Mittelschmerz, 
with one swollen, tender ovary, (MST), on the eleventh day; Snyder’s 
tube contractions; epithelial changes that correspond in appearance 
with the linings of tubes in animals as the ovum is found to be pass- 
ing; Seckinger and Snyder’s waves of high contractions in the tube 
that fit the same type in the animal with the egg going by ; and the 
striking fact that a castration dose irradiating the ovary finds a line 
of demarcation between the arrest or the nonarrest of the subsequent 
menstruation (Seitz and Wintz) on the fourteenth day — all these 
“marshall” themselves in the region on which that doyen of the 
physiology of reproduction would agree. 

The earlier observations based on mere inspection of corpora lutea 
at operation are said by Ruge and Triepel to be of scant value. 
“Fresh” or “old” in this connection means nothing, unless the yellow 
body be cut out and studied microscopically. The error can be from 
one or two days to two or three weeks. Marcotty in studying corpora 
lutea even discounts Fraenkel and acclaims Meyer and Ruge and 
Scliroeder as exact because they investigated the uterine mucous 
membrane in their cases as well as the follicle-corpus-luteum findings, 
and checked up the two processes against each other. Yet Fraenkel 
and his associates, Hergesell, Dittler, Tscliirdewalin and Derek, have 
looked into ovarian conditions in 379 laparotomies as shown in 
Fraenkel ’s clear summary in the Halban-Seitz Biologie-Pathologie. 
“Inspection of the surface of the ovary alone,” he says, “is insuffi- 
cient to recognize a developing follicle or an old corpus luteum with 
certainty. It is decisive, however, for judgment on a follicle just 
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1o bin. si or recenfly opened.” The cherry-sized, prominent, 
red, easily bleeding corpora lie classes as one to three days old and 
these were seen from the eleventh to the twenty-sixth day, the two 
twenty-sixth day cases being women with thirty-one day periods. 
“Jn tour week habits the eighteenth and nineteenth days were most 
constant.” “An exact statement of a definite day as a rule for ovula- 
tion is false.” AN hilc he admits his observations were microscopic 
only, he avers that many of Behrocder’s dates are queered by his 
cases being pathologic. Schrocder’s paper covering 100 operations 
carries great weight, and his chart is very generally copied, here 
shown slightly modified in sections G and Jl (Fig. 3). Meyer and 
Huge, at 100 operations, found a high correlation between the endo- 
metrium and the corpus luleum, the recent corpus luteum running 
with the early premenstrual lining, the mature corpus with the later 
stages, and retrogression about the onset of the menses. Ilalban and 
Koehler, in 40 laparotomies, shelled out the yellow body simply (not 
with the cautery as in Fraeukel’s 9 cases). Uterine bleeding of the 
type of the patients’ regular periods came on two to four days later 
in 92.7 per cent of the eases, with a regular period four weeks later. 
If the extirpated corpus was dropped into the peritoneal cavity the 
prompt bleeding did not follow. Aneel and Yillemin, on the basis of 
27 cases with healthy ovaries, doubt that one can determine a follicle 
about to rupture, and declare one can only count on the hole of rup- 
ture as actually observed. 

In castration by the x-ray, .Seitz and TVintz declare that, if done 
before the fourteenth day, no further period appeared in 95 per cent 
of the eases, whereas if done after this day the next period occurred 
in 96 per cent. They therefore argue for a single large dose in the 
first half of the intermenstrual time. 

Because spermatozoa are thought by many authors to have a life 
not over forty-eight hours, and eggs to be fertilizable only a few hours, 
and as the gap between fruitful intercourse and ovulation runs up to 
seven or ten days, as shown in sections C and D (Fig. 2), attention has 
been drawn to the possibility of rupture of the follicle by coitus. 
Coitus has this effect in the domestic rabbit and cat and on the ferret, 
the interval being about. ten hours in the rabbit. Triepel differentiates 
between ordinary or spontaneous ovulation and artificial or coital, 
and argues ably for the latter’. Grosser would make the group three- 
fold: (1) spontaneous, (2) missed, and (3) artificial, or what I might 
call coital. In the rabbit orgasm seems necessary (Hammond and 
Asdell). Grosser places coital ovulation about the eighth day. His 
“missed” ovulation provides for those eggs that never ripen and 
burst, as in Corner’s monkeys (3924). There is the further possibility, 
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mentioned by Stockard, of more tban one ovulation in the menstrual 
cycle. Evans suggests extra-cj^clic ovulations. 

In the matter of late ovulation we may not forget the fertility of 
the orthodox Jewess who must not have intercourse before the el event!] 
day from the beginning of the period, though there seems to be some 
uncertainty about the exact day. 

One may modify the words of Hammond and Asdell and say : There 
is shown (in our charts) “an average probability in the mass, but it 
is not necessarily time of the individual.” Giles shows that the length 
of the cycle may vary from twenty-one to thirty-five days ; therefore 
the time of ovulation, if all the cases were grouped on the twenty- 
eighth day cycle, would vary from - 7 to + 7 from the normal, thereby 
causing a variation in degree of fertility at different times such as is 
shown by our chart at sections C and I) (Pig. 2). We shall be obliged 
to go back to the original records, both of isolated conception and 
operation-ovulation, and group together, in each, the cases of three- 
and four- and five-week cycles, to get clearer notions. 

Conception from Isolated Coitus . — Reports from more than 1000 
women are recorded where pregnancies followed single exposures or 
brief visits of the husband. These have been reviewed and charted 
by Zangemeister, Pry 11 and Siegel. The three lists are largely made 
up from the same material and chiefly from Schlichting, Gossrau, 
Hecker, and Ahlfeld. Siegel’s first paper dealt with some 320 Avomen 
but his first graph took 125 as being above criticism, while his 800 in- 
cluded all the instances of single or limited coitus he could find in the 
literature. I liaA r e thought best to depict all three main studies, re- 
drawn in section D (Pig. 2), in order to sIioaa' Iioav little they vary in 
essentials. The Siegel line is much smoother than the other two near 
it, though constructed partly from the same records, and not exceed- 
ing the others enough in numbers to account for some rather marked 
differences. The height during menstruation should be noted. 

Pry 11 omits Siegel’s cases from his chart, and gives graphs of 7 of 
the 11 authors he draiA^s upon. Pour of these 7 resemble the Zange- 
meister and Pry 11 lines in our graph and Siegel’s chart of his 125 
cases, in that there appears a secondary rise betAA'een the thirteenth 
and the eighteenth day, centering on the fifteenth and thus not far 
from Henson’s average of the fourteenth and Jaeger’s rise, and the 
main group of embryo indications. This secondary A\ r ave of fruitful 
cohabitation comes close to the OA r ulations sIioaaui in section C (Pig. 2). 
This group of cohabitations calls only for one to four day life of sperm 
AAdtliin the female passages, as against seven to thirteen days rvith 
the group represented by the earlier peaks. The striking thing in the 
C and D sections (Pig 2), and the chief puzzle in human reproduction 
thus graphically pictured for the first time, is the gap betAveen the 
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hifrbost, frequency of isolated fruitful coitus and of ovulation accord- 
iiifr to laparotomy evidence. The explanation that ovulation may he 
induced by orgasm we have suggested. 

Issmcr, drawing his material from the Munich “Frauenklinik,” 
reports on 472 patients giving both date of period and of conception. 
As pregnancies starting during the period, lie lists only 1.5 per cent, 
and for the premenstrual week 9.07 per cent. The first week takes 
117.07, the second week 35.116, or 72.43 per cent in the first half. Jaeger’s 
premenstrual group comprises 10 per cent of his 110 patients, and the 
menstrual 13.3 per cent. Henson (quoted in Zweifel) found in 248 
eases of known single coitus, that 86 per cent ran in the neighborhood 
of the fourteenth day. 

The Jaeger line is given as an example of the need of large numbers 
fo secure better averages and to show the presence of premenstrual 
conceptions even in a small series. The embryo grouping derived 
from estimates of ages of early examples, as shown in the shaded 
blocks marked “ ZE ' ’ at the bottom of section 1) (Fig. 2), also runs 
over into the premenstrual. The terms “premenstruum,” “postmen* 
strmnn” and “interval” are drawn from various German charts and 
tests. How fixed they are in custom I do not know. Some German 
authors specify the whole week when they speak of premenstrual con- 
ceptions. The percentages at the bottom of section D (Fig. 2) there- 
fore are not always comparable. 

There is general agreement on five matters: (1) Conception can 
occur at any part of the month. (2) There is very marked difference 
between favorable and unfavorable periods. (3) The week or ten 
days following menstruation is the time of greatest likelihood of con- 
ception. (4) The week preceding menstruation presents the least 
chance of conception, averaging about 7 per cent, or, in various lists, 
3, 6, 9, 9.3, 10 per cent. (5) Conception during menstruation is rela 
tively frequent, about 13 per cent. 

The chief surprise, I believe, will be the relatively marked fertility 
shown to exist during menstruation. In view of the common avoid- 
ance of intercourse during the period, the percentages here quoted 
may indicate a lower capacity for conception than actually exists. 
The figures on the base of chart D (Fig- 2) show 13, 15, 13.3 per cent- 
and to these may be added Ahlfeld’s 13.2 per cent in 219 cases. 
Jssmer’s were 9.97 for this time, Siegel’s still higher. The observation 
will have this practical outcome, that we shall advise those patients 
who have no other evident cause for sterility not to neglect coitus 
during the period, and indeed, to draw the attention of all patients 
except those with sealed tubes to the possibilities in this nearly for- 
gotten field. Menstrual blood is a particularly favorable medium for 
persistence of motility of the sperms (Hoehne) and low or brief mptil- 
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ities may take notice. Zangemeister’s is the fullest statistical study 
of fruitful intercourse. Several of the papers listed deal largely with 
considerations of male or female children resulting from coitus at 
various parts of the cycle, on the length of pregnancies and the weight 
of babies and the relation between day of fruitful intercourse and day 
of menstruation and the date of delivery. We are here concerned only 
with the matters having to do with a “safe period,” and take up else- 
where duration of life in sperms and ova. 
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Early Embry or . — Fraenkcl lias collected, in Liepm aim's Handbuch, 
thc evidence based on embryos, and lists them between the second and 
twenty-fourth day, 9 before and 12 after the fifteenth day. Our sec- 
tion E (Fig-. 2) is made up from Zangemeister. The largest group 
talis between the fourteenth and sixteenth day as pointing to the day 
ol ovulation. 0 rosser’s studies merit careful consideration. 


Tubal Cycle . — The lining of the tube is smooth in pigs when the egg 
is passing. Snyder finds f lie corresponding state of the epithelium in 
the human tube at the thirteenth day. As to tubal contractions, the 
behavior is indicated in section F (Fig. 3) of the graph. The tubes 
are never seen contracting at laparotomies, but found by the fluoro- 
scope, after injection of iodinized oil, to be always in regular 
peristaltic activity. Rubin, when making insufflation tests, now regis- 
ters the waves graphically on a drum, and recognizes differences at 
different parts of the interval. When removed at operation, and a 
section hung in solution, the waves are shown by Seckinger and 
Snyder to be of differing amplitude, speed and groupings. J have 
taken these authors' waves and placed them end to end that we may 
visualize the slow contractions at uniform amplitudes at all times 
except between Ibe tenth and twenty-second day. Sweep and speed 
are nearly doubled between the sixteenth and twenty-second days, 
and the action then falls into groupings. As action of this kind is 
known to occur in the pig (Seckinger) and the monkey (Corner) 
where Die association of it with the passing of the ovum may be made, 
it is one more indication of the date of ovulation. Sobotta says the 
stay of the ovum in the tube is singularly uniform, averaging three 
days, with no relation to size of animal, length of pregnancy, size of 
the ovum in mammals, or the development while in thc tube. The 
dog is an exception. “So far as known, fertilization always takes 
place in the tube," says Corner. 

The Vaginal Cycle . — In the variety of animals that have been stud- 
ied since their observations on the guinea pig were brought out by 
Stockard and Papanicoloau in 1917, the vaginal epithelium is found 
to undergo alterations which clearly indicate the processes going on 
in the ovary, and point to the exact time of ovulation. How marked 
the changes and how great the contrasts may be, as shown by a simple 
vaginal smear, is to be noted in section I (Fig. 3) and in Fig. 4, where we 
have borrowed from Long and Evans the evidence in Die rat. 1 he hope 
of finding’s of equal sharpness in the woman has not been borne out by 
the elaborate (unpublished) studies of Papanicoloau, initiated by our 
committee, with a considerable number of patients, although he be- 
lieves lie is on the track of important indications. The 11 women 
recently studied by Jessie Ring showed no definite cycle. It is evi- 
dent that many virgins with one-finger, sharp-edged hymens must 
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take swabbings, and mueli evidence must accumulate, before any 
statement can be made. Then we may possibly find indications in tlie 
human vagina of a point of high fertility, and one of a nonfertile 
period, either for laying down general rules or for regulating one 
individual at a time. 

In :i personal communication, It. T. Frank, discussing ovarian hormones in the 
blood, says that the results from the blood of the human female would indicate 
that throughout sexual life the female sex hormone is circulating in the blood. 
Approximately ten to twelve days before the next impending menstruation, a sudden 
rise of the amount of hormone circulating in the blood is noted, this rise persisting 
until the onset of the flow. We interpret the onset of this increase as corresponding 
with the rupture of the follicle and the absorption en masse of the follicle fluid, 
and the continued increase, as the effect of secretion from the corpus luteiun. We 
therefore place the time of ovulation as approximately lhidway between the onset 
of two periods which corresponds sufficiently closely with the latest morphologic 
data. 

Correlating these data with the data obtained from animals, it would appear 
that the most favorable time for conception would follow coitus occurring approxi- 
mately two weeks before the next expeeted period. Conversely, the least favorable 
time for conception should be immediately after menstruation as well as the week 
preceding the expected menses. Statistic studies, however, would indicate that no 
“safe period’ ' may occur in the human being. This would signify that eitheV the 
human spermatozoa survive over a longer period than those of lower animals, or 
that the human ovum survives longer, or that both of these conditions obtain. 

SUMMARY 

1. There is no time in the month at which conception has not oc- 
curred in some women. 

2. The premenstrual week constitutes the relatively “safe period,” 
or “low-risk period,” when the average chance of pregnancy is less 
than one in ten. 

3. A “safe period” or sterile part of the cycle is present in every 
woman, but is a matter for individual tests, and such successful tests 
are not yet effectively transferable from animals. Nor has any series 
been studied that is made up of adequate case records of women with 
known “safe periods.” 

4. The height of fertility belongs to the week or ten days following 
menstruation. 

it 

5. Fertility is relatively high during menstruation. For the four 
days that make up 14 per cent of the average menstrual cycle, con- 
ceptions from isolated coitus have amounted to 13 per cent. 

6. Abdominal operations point to ovulation between the fourteenth 
and nineteenth days from the beginning of the period — rarely there- 
after. Coitus. may possibly free the ovum earlier. 

7. Alterations in rhythm of tubal contractions and in the tube lin- 
ing point to passage of the ovum subsequent to the above days and 
up to the twenty-second day. 
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8. New evidence shows coincidence of maximum sex desire and 
maximum well-being with minimum chance of conception, in the pre- 
menstrual week ; also a secondary wave of desire at the time of great- 
est fertility. 

The complete paper, from which this has been condensed, appears 5n the author's 
reprints, which may be obtained from the office of the Committee. 
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BLOOD BILIRUBIN IN ECTOPIC PREGNANCY 


By Edward A. Horowitz, M.D., and Theodore T. Kuttner, M.D. 

New Yore, N. Y. 

(From the Laboratories and Gynecological Service of Mt. Sinai Hospital ) 
THEORETICAL CONSIDERATIONS 

T HE clinical diagnosis of ectopic pregnancy so often proves diffi- 
cult that a differential laboratory test would be most welcome. 
Such a test might be expected to show either a biologic phenomenon 
characteristic of pregnancy, or one diagnostic of intraabdominal 
hemorrhage. 

Relatively little attention has been paid to the fate of the extravas- 
ated blood in cases of ectopic pregnancy. Some of the blood may be 
absorbed from the peritoneal cavity unchanged, just as we assume 
the course to he when blood transfusions are given intrap eritoneally. 
Some of it undergoes disintegration, with a liberation of the hemo- 
globin from the red blood cells, followed by a breaking down of the 
hemoglobin into simpler substances. 

In the first volume of his Archiv, published in 1847, Virchow* mentions finding 
yellowish -brown crystals in old hemorrhagic extravasations in various parts of the 
body. Rokitansky had found these crystals previously but had failed to recognize 
their nature. Virchow realized that he was dealing with a product of changed 
blood pigment, hematoidin. This hematoidin has since been proved 2 * 3 to be identical 
with bilirubin, the yellowish pigment normally present in human blood serum and 
bile. 

Since Virchow’s time, so many observations have been reported of local bilirubin 
formation in blood extravasations, that the process is generally recognized as one 
which occurs in every hematoma, and with surprising rapidity. Froin, 4 in 1906. 
reported the finding of bilirubin in 53 of 178 hemorrhagic fluids from the 
peritoneum, pleura, and cerebrospinal space. Guillain and Troisier 3 found bilirubin 
in the chest fluid from hemothorax cases, and in the spinal fluid from cases of 
cerebral hemorrhage. Van den Bergh and Snapper® found in hemorrhagic fluids, 
always a much greater concentration of bilirubin than was present in the patient’s 
blood. In some hematomas, Van den Bergh 7 found bilirubin in as great a concentra- 
tion as it occurs in bile. Others, notably Blankenhorn, 3 report similar findings. 

In 1914, Van den Bergh® attacked the problem experimentally by injecting 
hemoglobin solution under the scalp of dogs. Two or three days later, the aspirated 
fluid contained bilirubin which, however, never appeared in the peripheral blood. 
Whipple and Hooper, in 1916® injected hemoglobin into the pleural or peritoneal 
cavities of dogs, and found that a prompt transformation into bilirubin occurred. 
This was manifest at the end of eight hours, and within twenty-four hours, a con- 
siderable amount of bilirubin had been formed. Lesehke 10 found bilirubin in 
human spinal fluid within a few days after blood had been injected into the cerebro- 
spinal space. 

From the above-quoted observations, it is safe to infer that bilirubin 
may be formed in the intrap eritoneal blood extravasations of eases 
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°i ec *°fl’ c pregnancy, and sometimes in large amounts. It is of great 
physiologic and clinical interest to know what becomes of this 
bilirubin, and of the unchanged hemoglobin, as well as the interme- 
diate substance, hemntin, that accompanies them. Does it remain in 
situ and form the crystals which Virchow observed? Is it absorbed 
and if so, rapidly enough to stain the body fluids and tissues to an 
abnormal degree, even to cause jaundice? How promptly is it ex- 
cret cd ? 

Some months ago we examined a specimen of bloody pericardial 
fluid removed from a patient with Gaucher’s disease who had a large 
pericardial effusion. The fluid contained a very large amount of 
bilirubin yet the patient’s blood bilirubin was normal. 

Van der Berglt and Snapper? reported several eases illustrating tins phenomenon. 
One patient had a traumatic homarthrosis. The ; joint fluid contained bilirubin in a 
concentration of one part to 2,300, — as gieat as it is found in bile. The peripheral 
blood of this patient showed but a trace of bilirubin. Another patient bad a pleural 
neoplasm. The bloody pleural fluid contained bilirubin, one part to 30,000, while 
the peripheral blood contained one part to 300,000 (normal amount). Blanken- 
horns studied a ease of traumatic hemothorax resulting from a stab wound four 
days before admission to the hospital. The plasma from the bloody pleural effusion 
contained a very large amount of bilirubin, whereas the patient's peripheral blood 
contained practically none. Rich- examined the fluid from a large omental cyst, 
which be found to contain an enormous amount of bilirubin, whereas the patient's 
blood bad an unusually low bilirubin content. In cases such as these, in which 
high concentrations of bilirubin have been formed in hemorrhagic fluids, - there 
appears to have been little absorption of the pigment, rather, a local storage of 
it. Blankenhovns believes that this occurs because bilirubin is held "adsorbed'' 
in the plasma of the hemorrhagic fluid to a remarkable degree. He demonstrated 
that there was no diffusion of bilirubin from such plasma contained in a collodion 
sack, into the surrounding water. "Some unknown change in the plasma occurs, 
to heighten its adsorptive power for bile pigment when blood escapes into a serous 
cavity in a healthy person." 

Tlie rate of absorption of hemoglobin and bilirubin from the intra- 
peritoneal blood extravasations of ectopic pregnancy cases is not 
known. Direct observation is lacking, conditions associated with 
other hemorrhagic extravasations are not strictly analogous, nor has 
the experimental work thus far reported, reproduced the conditions 
which obtain in patients with ectopic pregnancy. 

Tarclianoffpw 12 in 1874, demonstrated in dogs with biliarj- flstulae, that there 
was a prompt increase in bile pigment excretion after the intravenous injection of 
hemoglobin or bilirubin solutions. Stadelmannm confirmed these results. lie found 
that the increased pigment excretion began at once after the bilirubin injections 
and continued for five hours. Following hemoglobin injection, the bile pigment 
output began to increase in three or four hours, and the increase lasted twenty-four 
hours. Stadelmann 14 obtained almost as rapid bile pigment excretion after fntra- 
peritoneal injections of hemoglobin, as lie had after intravenous injections. The 
conclusions from these classical experiments form the basis of our present concep- 
tion, recently formulated by Rich 15 : "If the quantity of plasma bilirubin be 
temporarily increased by any means which does not at the same time impair or 
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overstrain the excretory function of the liver, the liver will promptly excrete the 
excess of pigment until the normal level of plasma bilirubin has been reached 
again. ’ * 


PREVIOUS OBSERVATIONS WITH ECTOPIC CASES 

In 1884, Dickie reported 3 cases which presented the clinical picture of ruptured 
ectopic pregnancy with severe intraperitoneal hemorrhage, associated with an icteric 
appearance of skin and conjunctiva. In one case, posterior colpotomy proved the 
diagnosis of intraperitoneal hemorrhage. In each case the urine contained an 
abundance of urobilin, but no bilirubin. Dick considered the urobilinuria to be 
the result of intraperitoneal blood disintegration, and the cause of the icterus. 

Schiller and Ornstein 1 ' recently reported a study of urobilinogenuria in normal 
and in ectopic ‘pregnancy, in a large series of cases. They obtained positive results 
in 10 per cent of suspected ectopics and in SO per cent of a series of 63 proved 
ectopic pregnancy cases. In analyzing their material, they concluded that uro- 
bilinogenuria is found in ectopic pregnancy when active bleeding is going on, or 
has occurred within two or three days. 

In 1909, Lodewijksis reported a case of ruptured ectopic pregnancy at four 
months, associated with anemia and icterus. No blood or urine examinations were 
reported. 

Schottmiiller,i9 in 1914, reported four cases of ectopic pregnancy associated with 
icterus, in which hematinemia was demonstrated (by Schumm) on spectroscopic 
examination of the blood serum. The first case presented the clinical features 
of a ruptured ectopic, with marked anemia and a yellowish coloration of the skin. 
The blood serum was yellower than normal, and contained much hematin. 
Hemoglobinuria and methemoglobinuria occurred also. This patient recovered with- 
out operation. A second patient also had a ruptured ectopic, with severe anemia 
and slight icterus of the conjunctiva. Hematinemia was demonstrated. Operation 
verified the diagnosis. Two other cases, with history and findings diagnostic of a 
simple adnexal tumor, were observed to have an icteric appearance. On spectro- 
scopic examination of the serum, hematin was reported, whereupon both cases were 
diagnosed as ectopic pregnancy and cited to show that pigmentation of the 
conjunctiva and hematinemia may occur in ectopic pregnancy even when there 
has been no demonstrable intraperitoneal hemorrhage. Both patients got well 
without operation, so that we have no further proof of the diagnosis. Schumm 20 
who had done the spectroscopic work on the sera of these patients, later examined 
the sera of five other patients with ectopic pregnancy and could find hematin in 
none. 

In 1920, Norris 21 reported two patients with ruptured ectopic pregnancy who 
had observed themselves to become jaundiced, and who looked icteric. The diagnoses 
were verified at operation, about a pint of blood being found in the peritoneal 
cavity of each case. On the third or fourth day after operation, the icteric ap- 
pearance was no longer observed. The clinical determination of transient jaundice 
is notoriously uncertain, because pallor exaggerates the normal pigmentation of the 
skin. In such cases, the diagnosis of jaundice should be substantiated by a quantita- 
tive examination of the blood plasma for bilirubin by some reasonably accurate 
method. No examinations were performed in these cases. A third patient with 
ectopic pregnancy reported in the same article had no jaundice, but bilirubin was 
demonstrated in blood serum and urine by the Gmelin test. Bilirubinuria in 
hemolytic jaundice cases is so exceptional (hence the term acholuric jaundice) that 
it is possible in this case it was due to some coincidental liver disturbance. 

In a paper on the icterus index of the blood, serum, in 1924, Dr. Alice Bernheim 22 
reported the finding of high values in the peripheral blood of two cases of ectopic 
pregnancy. This so-called icterus index is an expression of the color intensity of a 
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specimen of serum as compared to that of a standard. In the above-mentioned 
nork, a 1 : 10,000 solution of potassium bichromate was used as standard, with a 
Bock-Bcncdict colorimeter (method of Meulengraeht, 22 modified by Maue 2 *). The 
high color of the sera of these ectopic pregnancy cases was certainly suggestive, and 
stimulated investigation to determine whether such findings were constant, and 
characteristic of this condition. Dr. Kross, of the Mount Sinai Hospital 
gynecological staff, has examined the blood of cases of ectopic pregnancy' by the 
above method and considers it a valuable diagnostic test. In April, 1925, Hawks 25 
reported the experience with the icterus index test in ectopic pregnancy cases at 
the Now York Hospital. ‘‘The icteric index has been taken in a few cases lately 
and is principally' of negative value. A low or normal reading in the presence of 
a mass, reasonably rules out blood-clots. A high reading with a good picture 
otherwise, may bo of slight positive value." 

The color of human blood serum is due chiefly to the yellow pigment, bilirubin, 
which is formed within the body as a result, of the breaking down of hemoglobin. 
Hemolyzcd or cloudy specimens of scrum must, of course, be rigidly excluded, if 
color intensity of the serum is to be used as an index of its bilirubin content. 
Hemolysis is the great pitfall in icterus index determinations, for the slightest trace 
of hemolysis changes both the quality and intensity' of the color of the scrum. 
Traces of hemolysis arc readily recognized by the experienced observer, from the 
slight reddish tint imparted to the serum by the dissolved hemoglobin. If in doubt, 
one can immediately identify oxyhemoglobin, when present, by means of a small 
hand spectroscope, as Meulengraeht 23 advised. The two characteristic absorption 
bands of oxyhemoglobin are unmistakable. If carrots are eaten in excess, the yellow 
vegetable pigment, carotin 20 may' color the blood serum much more deeply than 
normal. Perfectly clear and nonhemolyzed sera from relatively normal patients 
on a general diet may have the same color (icterus index) and yet vary consider- 
ably in bilirubin content (as shown by the Van den Bcrgh test). Evidently the 
yellow color of the serum with less bilirubin has been augmented by the presence 
of other yellow pigment. The presence of this variable amount of unidentified 
yellow’ pigment in human blood serum is an uncontrollable source of error in 
bilirubin estimations by' the icterus index test. 27 . 25 In cases of jaundice, this factor 
is dw'arfed into insignficance by the relatively large amounts of bilirubin present, 
but with the lower bilirubin concentrations, it is a factor not to be disregarded. 

The recent article of Bang 20 on bilirubinemia should be mentioned, because 
three cases of ectopic pregnancy are included in his series. Blood serum was 
examined by the Gmelin-Sunde method. The serum is layered over nitric acid con- 
taining a little sodium nitrite, whereupon a whitish contact zone of coagulated 
albumin develops. If a bluish-green ring appears, within this zone, it is taken to 
indicate the presence of bilirubin, and the more promptly it appears, the more 
bilirubin is thought to be present. The formation of the green ring within a half 
hour is considered to indicate an abnormal bilirubinemia. This was found in every 
one of ten cases of acute appendicitis, in seven out of nine cases of chronic ap- 
pendicitis, in four out of sixteen patients with salpingitis, in each of fourteen cases 
of fracture or contusion, in each of three cases of ectopic pregnancy, and in 37 
per cent of a series of patients with miscellaneous maladies. Clinically, it was 
certainly not a specific test. Chemically it is not specific because lutein substances 
in the serum may cause the same green ring. 27 It is not a sensitive test, for it 
does not demonstrate the bilirubinemia which we know to occur normally, and which 
is easily demonstrated by more delicate methods. (Van den Bergh. 27 ) 

ORIGINAL INVESTIGATIONS ( METHOD) 

In 1925, at tlie suggestion of Dr. S. H. Geist, we began to examine 
the blood sera of patients with ectopic pregnancy by the quantitative 



HOROWITZ AND KUTTNER : BLOOD BILIRUBIN IN ECTOPIC PREGNANCY 735 


method of Van den Bergh , 27 which is a specific, sensitive test for 
bilirubin. 

A half c.c. of serum is required for the test. To it is added 1 c.c. of absolute 
alcohol, which causes a precipitation of serum proteins. After centrifuging, the 
clear supernatant fluid is poured off, and to it is added % c.c. of Ehrlich’s diazo 
reagent. A violaceous color (azo-bilirubin compound) results, its intensity de- 
pendent upon the amount of bilirubin present. This color is compared with that 
produced by the addition of the diazo reagent to a standardized solution of pure 
bilirubin (isolated by one of us from human bile drainage). The standard must 
be freshly prepared each time. A simple dilution colorimeter is used, consisting 
of two long graduated 10 c.c. tubes and a ground glass background. The results 
are expressed in mg. of bilirubin per 100 c.c. 

With the Van den Bergh test, some bilirubin is carried down with the protein 
precipitate, by adsorption. In normal sera this is an insignificant loss, but in 
obstructive jaundice cases it may be considerable, and result in quantitative estima- 
tions which are too low. In hemolytic jaundice, however, the percentage of 
bilirubin loss with the protein precipitate is the same as occurs normally. Van den 
Bergh observed this fact, which has been confirmed by many subsequent observers, 
including Eeigl and Querner,3o Lepehne, 3 * Meulengracht, 23 and Thannhauser and 
Andersen. 32 Eor the determination of blood bilirubin values in conditions associated 
with blood destruction (such as ectopie pregnancy) the Van den Bergh method 
is therefore ideally suitable. 

In addition to carrying out bilirubin determinations by the Van den Bergh 
method, we examined- all nonhemolyzed sera by a modified icterus index method 
similar to that of Meulengracht. 23 A small dilution colorimeter was used, similar 
to the Salili hemoglobinometer, and 1 c.c. of the patient’s serum was diluted to 
match Kuttner’s permanent standard. This standard reproduces the color of a 
solution of pure bilirubin of definite concentration, so that the color intensity of 
the serum specimen which has been diluted to match it, is read off directly as the 
number of mg. of bilirubin per 100 c.c. that w'ould produce that color intensity. 
This is not the actual bilirubin content of the serum, but the amount it would con- 
tain, if the yellow color were produced by the bilirubin alone. The values so 
obtained are readily compared with those from the specific bilirubin test (of Van 
den Bergh) applied to the same sera, demonstrating (as mentioned previously) 
the considerable, variable quantities of yellow pigment other than bilirubin, that 
may occur in normal human sera. 

•The specimens of blood were taken from one of the peripheral veins, the same 
as for the Wassermann test. There was no constant relationship to meals, because 
in the cases of suspected ectopie pregnancy, the blood specimens were taken at the 
time of admission to the hospital. 

The “normal” range of blood bilirubin values found by Van den Bergh, 0.25 to 
0.5 mg. per 100 c.c., is considered too low by a number of other workers, notably 
Botzian, 33 Mandelbaum, 3 * Green, 33 and Forster and Forstner. 33 It was therefore 
necessary for us, in order properly to evaluate our results with the ectopic cases, to 
perform the same examinations on the sera of a control group of other gynecologic 
patients. This we did routinely in a series of 130 consecutive admissions to the 
gynecologic service. Of this control group, in only 98 were the diagnoses satisfac- 
torily established, and the determinations from these only, will be considered here. 
Up to the present we have examined, before operation, blood serum specimens from 
15 cases of ectopic pregnancy, all tubal, each verified by operation and subsequent 
pathologic examination. The clinical history and operative findings of each ectopic 
pregnancy case are briefly given below, together with the blood bilirubin values. 
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RESULTS 

Our results arc best shown graphically, by means of three charts 
In Chart, I, the bilirubin (Van den Bcrgh) values of our 15 ectopics 
are plotted beside those of the other 08 gynecologic cases. The num- 
ber of eases is represented by the abscissae, and the mg. of bilirubin 
by ordinates. In Chart. II, the bilirubin (VDB) values of the ectopic 
giouj) ma) be compared with those ot other groups represented in 
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the 98 control cases. In Chart III. the icterus index values of 6 ectop- 
ics are plotted beside those of 48 other gynecologic patients. Because 
of hemolysis, the sera suitable for the icterus index test were rela : 
tively few. In some ectopic cases, several preoperative bilirubin 
determinations were made, sometimes with different results. We 
might have plotted the mean of the several observations in such a case, 
but chose instead to use the highest value. 

It is apparent from a glance at these charts that ectopic pregnancy 
cases cannot be identified bj r their blood bilirubin values. High values 
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are found in ectopics and in noneetopics, and in about the same pro- 
portion. Why there was hyperbilirubinemia in some of our control 
eases, in the absence of biliary, hepatic, or hemolytic disease, we do 
not know. Such cases presented no apparent clinical or pathologic 
features in common. Some of them probably belong to the group 
designated by Yan den Bergh 27 as “physiologic hyperbilirubinemia,” 
but they were more frequent than in his series, so that our findings 
agreed with those of the other workers previously referred to. 33-37 
A summary of the clinical features of each control case with a 
blood bilirubin value above 0.6 mg. per 100 c.c., is given below. 

Of the ectopics, Case 7 is of particular interest. This patient came 
into the hospital for the repair of a eystorectocele. An ovarian cj r st 
had been felt in the routine examination, but there were no symptoms 
suggestive of extrauterine pregnancy. Her routine preoperative blood 
examination revealed a high bilirubin content (1.6 mg. per 100 c.c. 
by the Yan den Bergh test). Following the plastic operation, laparot- 
omy, undertaken to effect ventrofixation of the uterus, revealed old 
blood in the abdomen, the left tube being the seat of a pregnancy. 
The coincidence in this case, of hyperbilirubinemia and old blood in 
the pelvis, made it tempting to reason post hoc, ergo propter hoc, and 
ascribe the hyperbilirubinemia to the presence 'of the extravasation. 
A critical consideration of our other cases, however, brings out these 
facts : 

1. An equally high figure was obtained in a pelvic inflammatory 
case, and in a patient with functional metrorrhagia. 

2. The remaining 14 ectopics had no higher values than the inflam- 
matory cases, or the cystocele and prolapse cases. 

3. The two unruptured ectopics (Cases 10 and 11) with no free 
blood, had elevated values, whereas a number of cases with old blood 
in the pelvis had low values (Cases 2, 4, 12, 13). 

Of the control groups, the metrorrhagias, the pregnancies and abor- 
tions, and the pelvic inflammatory cases at times present clinical pic- 
tures difficult to distinguish from ectopic pregnancy; in fact, a few 
of these cases were so interpreted and the patients operated upon. 
Some of the confusing cases had low bilirubin values ; a few had ele- 
vated values. One of these was especially interesting. The patient 
was a woman thirty-two years old who complained of pain in the 
right lower quadrant of the abdomen for two weeks. She had passed 
the time of her last menstrual period due three weeks before, since 
which time she had been spotting, and complained of pain in the 
abdomen. On examination, the cervix was soft and the uterus en- 
larged to the size of a six weeks’ gravidity; the right adnexa felt 
doughy. The blood bilirubin, by the Yan den Bergh method, was . 
found to be 0.87 mg., a high figure. She was operated upon four days 
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later witli a preoperative diagnosis of ectopic pregnancy. At opera- 
tion, right ovarian and parovarian cysts were found. The tubes were 
normal and four days after operation, she expelled from her uterus a 
normal fetus. 

It is interesting to notice that the last patient of our series (Case 
35) was found clinically to have an icteric appearance, but her blood 
serum was quite pale, and poor in bilirubin, as shown by both icterus 
index and Van den Bergh tests. This exemplifies the fact previously 
referred to, that anemia accentuates the normal pigmentation of the 
skin, and may give a deceptive impression of jaundice. 

SUMMARY 

1. There is probably a local formation of bilirubin from hemo- 
globin in the hemorrhagic extravasations of some cases of ectopic 
pregnancy. 

2. It has not been determined how quickly this bilirubin is formed, 
or how rapidly it is absorbed. 

3. The normal liver promptly removes any excess of bilirubin from 
the circulating blood, by excreting it into the biliary passages. 

4. In cases of ruptured ectopic pregnancy, icterus may be simulated 
because of the anemia. 

5. Hyperbilirubinemia, in the absence of biliary, hepatic, or hemo- 
lytic disease, is not infrequent. 

6. Blood bilirubin values are no different in ectopic pregnancy cases 
than in other gynecologic patients. 

CONCLUSION 

Ectopic pregnancy cannot be diagnosed by determinations of the 
bilirubin concentration of the peripheral blood. 

CLINICAL HISTORIES OF ECTOPIC CASES 

Case 1. — Admitted 10/23/25. The patient had her last regular menstrual period 
nine weeks before admission. After five weeks’ amenorrhea, profuse bleeding be- 
gan, then sharp pains in the right lower quadrant. She fainted on the third day, 
after which the pain subsided but both pain and bleeding persisted for the month 
before admission. On examination, a cystic mass was felt to the left of the uterus 
in the culdesac. 

10/14/25 Blood bilirubin (Yan den Bergh) 1.0 mg. Direct VDB slightly posi- 
tive, delayed. 

10/15/25 Blood bilirubin (YDB) 0.5 mg. 

10/15/25 At operation, there was a small amount of clotted blood in the 
culdesac, and an orange-sized cyst of the right ovary. The right tube showed a 
thickening near its fimbriated end (tubal pregnancy). 

Case 2. — A dm itted 9/30/25. Patient's husband had a Neisserian infection in 
1920. She had had irregular bleeding associated with lower abdominal pain, vomit- 
ing, and faintness for a week preceding admission. On examination, there were 
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signs of pelvic peritonitis, but no pelvic mass was felt. No operation was per- 
formed. 

10/21/25 Eeadmission. Four days before right lower quadrant pain and faint- 
ness returned and the patient complained of weakness. On examination, in addi- 
tion to previous findings, there was now a very tender mass to the right of the uterus 
and posteriorly. 

10/21/25 Aspiration of the culdesae; a bloody froth was obtained. 

10/23/25 Blood bilirubin (YDB) 0.5 mg. 

10/26/25 At operation, blood clots were found on the left side of -the pelvis. 
The uterus was enlarged to the size of seven weeks’ gravidity and felt soft. On 
the right side was a mass the size of a large orange consisting mostly of blood clot 
and edematous broad ligament (ectopic gestation). 

Case 3. — 12/12/25. Private patient of Dr. X., ruptured tubal pregnancy. Blood 
bilirubin (YDB) 0.37 mg. 

Case 4. — Admitted 2/26/26 complaining of menorrhagia, suprapubic pain, and 
burning urination for two weeks. On examination, a cystic right adnexal mass was 
felt. 

3/24/26 Patient was discharged. 

Diagnosis: Adnexitis with pelvic peritonitis. 

[Readmitted eight days later with persistent vaginal bleeding and pain in the 
right lower quadrant. A cystic mass was still felt in the right adnexal region. 

3/24/26 Blood bilirubin (YDB) 0.33 mg. 

3/25/26 At operation, there was a right tubal abortion with a moderate 
amount of dark blood in the pelvis. 

Case 5. — Admitted 3/23/26. Patient had experienced pain in the left lower 
quadrant for a month. It was mild until three days before admission when she was 
seized with severe abdominal cramps and fainted. On the day of admission, the 
griping pains returned. Examination revealed on the left side of the pelvis a very 
tender, semicystic tumor. 

3/25/26 Blood bilirubin (YDB) 0.5 mg.; later 0.7 mg. 

3/25/26 11:30 p.ir. sudden agonising abdominal pain, followed by marked 

weakness. 

3/25/26 At operation, there was found a left tubal pregnancy with hemorrhage 
into the tube, extending through its abdominal ostium into the pelvis where there 
was about a pint of free and clotted blood. 

Case 6. — Admitted 6/30/26. Last menstrual period started 5/28/26. Two weeks 
later, the patient noticed spotting and lower abdominal pain, more on the left side. 
The pain became severe on the night preceding admission. Examination revealed 
a boggy left adnexal mass. 

7/1/26 Blood bilirubin (YDB) 0.68 mg.; icterus index 1.4 mg. 

7/1/26 Operation. There were many blood clots in the lower abdomen. The 
left tube was pregnant, u-itli a rupture on the posterior wall. 

Case 7. — History given previously. Cystorectocele with palpable ovarian mass. 

Blood bilirubin (YDB) 1.6 mg. Direct (YDB) faintly positive. Icterus index 
2.3 mg. 

Case 8. — Admitted 8/8/26. Patient had her last menstrual period five weeks 
before admission. She had abdominal cramps for a week, first localizing in the 
left lower quadrant of the abdomen on the day of admission. She was admitted 
in shock. 

8/8/26 Blood bilirubin (YDB) 0.25 mg. Icterus index 1.7 (slight hemolysis). 

8/8/26 At operation much free blood, with large clots, was found in the 
abdomen. There was a rupture of the left tube near its distal end. A fetus of 
two months’ size lay free. 
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Cask 9. Admitted 8/27/26. Since June, (lie patient hud been menstruating 
ii regularly, tuid complained of abdominal discomfort. She thouglit she was pregnant 
until July 27 when she had labor pains and a hemorrhage. Nine days later bleed- 
ing started again. After an interval of eleven days, a feeling of pelvic pressure 
was experienced which became actually painful two days before admission. On 
examination, patient looked anemic and sick. There was a soft cystic, slightly 
tender mass behind and to the left of the uterus. 

8/28/20 Blood bilirubin (VDB) 0.45 mg.; icterus index 0.9 mg. 

8/28/20 At operation, much free blood was found in the abdomen, and a 
i upturn! left tubal pregnancy. 

Cask 30. — Admitted 9/35/20. The last normal menstrual period started July 3. 
On August 4, when five days overdue, patient felt pain in the left lower quadrant 
of the abdomen. On August 27, pain was again experienced and patient began to 
bleed. Pain and bleeding persisted for the eighteen days preceding admission. On 
examination, there were signs of peritoneal irritation in the left lower quadrant 
and a tender lwggv mass in the loft adnexal region. 

9/35/2(5 Blood bilirubin (VDB) 0.63 mg.; icterus index 3.45 mg. 

0/15/2G At operation no free blood was found in the abdomen. The left tube 
was the seat of a pregnancy’ the size of a fist. 

Cask 3 3. — Readmitted 9/2S/26. Interval Note: Discharged two weeks 
previously, the patient still had cramps in the right lower quadrant of the abdomen, 
and vaginal bleeding. She had lost much blood and felt very weak. Examination 
revealed a right adnexal mass the size of a hen’s egg. 

10/2/20 Blood bilirubin (VDB) 0.95 mg. 

1.0/2/26 At operation, there was no free blood in the peritoneal cavity. The 
right tube was irregularly enlarged, blue, and contained old blood clots. 

Cask 32. — Admitted 3 0/S/2G. Patient’s last regular period started August 17. 
On September 14 when the next period was expected, she spotted a little. She 
took pills to cause bleeding and bled profusely the next day. Two days later there 
was a severe hemorrhage, and the patient felt dizzy on attempting to get out of 
bed. Irregular bleeding persisted with cramp-like pains in the lower abdomen, more 
on the left side. There was some fever and pain in the right shoulder. Patient 
fainted three times before admission. On examination, there was a tender cystic 
mass in the right adnexal region extending lip almost to the iliac crest. Icterus 
index, 0.9 mg. 

10/9/2G Blood bilirubin (VDB) 0.25 mg. 

10/9/26 At operation, much dark, tarry blood was found in the pelvis. There 
had been a right tubal abortion. 

Case 13. — Admitted 11/4/2G. Patient had never been gravid, though married 
fifteen years. Many years ago, she was twice operated upon for “abdominal in- 
flammation.” Her last regular menstrual period started September 1. She missed 
the October period, then ten. days later she was seized with severe lower abdominal 
pain, vomited, and began to bleed vaginally. She fainted on trying to get out of 
bed on the second - day after the onset of the pain. Metrorrhagia continued to the 
time of admission. On examination, she showed moderate pallor. There was a 
tender irregular doughy mass on the right side of the pelvis, and the left adnexa 
were thickened. 

11/25/26 Blood bilirubin (VDB) 0.6 mg. 

11/25/26 Operation. The abdomen was full of blood. The right tube had 
tube was thickened and adherent. 

Cask 14. — Readmitted, 11/25/26. Patient had been in the ward a week 
previously, with abdominal pain and irregular bleeding; considered to be an in- 
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flammatory case. On the clay of readmission, she had been examined by her doctor, 
following which she experienced severe lower abdominal pain, and fainted. Pain, 
weakness and “spotting” continued. On admission, she was very pale, with rapid 
pulse and tender distended abdomen. 

11/25/27 Blood bilirubin (VDB) 0.0 mg. 

11/25/27 Operation. The abdomen was full of blood. The right tube had 
ruptured and was bleeding freely in its isthmic portion. A two and a half month ’s 
fetus lay free in the abdominal cavity. 

Case 15. — Admitted 1/27/27. Patient had been anemic for many years. She 
had no children, but had had two abortions, the last one seven years ago. She had 
been bleeding irregularly since her November period. Twenty-four hours before 
admission to the hospital, she began to have severe abdominal pain and felt faint. 
She was found to be acutely ill ; she was pale, with icteric tint of the skin. There 
was marked tenderness, and a sense of resistance in the left vaginal fornix, and a 
soft bulge of the culdesac. 

1/27/27 Blood bilirubin (YDB) 0.25 mg.; icteric index, 0.7 mg. 

1/27/27 At operation, 600 to 800 e.c. of free blood were found, together with a 
large quantity of clots. There was an hematocele of the left tube, with a rupture 
at the fimbriated end. The right tube was also the seat of an hematocele. 

CONTROL CASES WITH HIGH BILIRUBIN VALUES 
Y. S. — YDB. 0.67 mg. — Incomplete abortion. 

J. W. — VDB. 0.63 mg. — Prolapse. Plastic operation and ventrofixation were done. 

The pelvic organs were atrophic. 

A. H. — VDB. 0.75 mg. — Prolapse. Laparotomy revealed normal tubes and ovaries. 
S. N. — YDB. 0.87 mg. — History given previously. Pregnancy with ovarian and 

parovarian cysts (operated upon as a suspected ectopic). 
D. M. — VDB. 0.8 mg. — “G” adnexitis with pelvic peritonitis. 

B. L. — YDB. 0.9 mg. — A case of prolapse. At operation, adnexa were found 

normal. 

G. P. — VDB. 1.0 mg. — Cystocele. A plastic operation was done, but no 

laparotomy. 

R. K. — VDB. 1.0 mg. — Adherent retroflexion with chronic salpingitis. (One 

tube removed, pathologic report “chronic salpingitis.”) 
N. P. — VDB. 1.1 mg. — Postabortive pelvic exudate with local peritonitis. 

IT. G. — VDB. 1.6 mg. — A case of “G” urethritis, endocervitis and salpingitis. 

Admitted with a temperature of 103.6° P. and signs of 
pelvic peritonitis. No operation. Symptoms subsided 

with rest in bed. 

Follow-up note: Patient completely well. 

Note: The blood bilirubin values of this, and of the 
following patient, were equal to the highest ectopic value. 
L. C. — VDB. 1.6 mg. — Chief complaint was metrorrhagia for three months. 
Icterus index — 4.4 mg. — On examination, the uterus was slightly enlarged. 

Adnexa were negative. No jaundice visible. Curettage 

was done. Pathologic report: Endometrium with small 
areas of exudate. 
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BACKACHE FROM AN OBSTETRIC AND GYNECOLOGIC 

STANDPOINT 

By Theodore W. Adams, M.D., Portland, Oregon 

S O FREQUENTLY do patients consult tlie gynecologist or obstetri- 
cian for backache among other complaints as to make this 
subject interesting for investigation. Accordingly, all cases seen 
from October 1, 1924, to September 1, 1926, were tabulated. During 
this period 943 consecutive patients were seen. Of these 243 or 24.3 
per cent complained of backache alone or in conjunction with other 
complaints, leaving 700 patients out of the total number of 943 who 
did not complain. Of these 285 (30.3 per cent) had never been preg- 
nant, 24 (2.5 per cent) had had one or more miscarriages, but no full- 
term pregnancies, 345 (36.5 per cent) had had one or more babies, 
while 46 (4.9 per cent) pregnant at the time of examination were 
given supportive corsets and continued through the pregnancy and 
puerperium without difficulty. Of the 243 patients who complained of 
backache 42 (4.5 per cent) had never been pregnant, 163 (17.2 per 
cent) had had one or more babies, while 38 (3.1 per cent) were preg- 
nant at the time the backache was first noticed. 

The patients were next studied in an attempt to analyze the etiology 
of the backache. They were tabulated according to the provisional 
diagnosis made at the time of entrance. 
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The most frequent cause of backache was found to be retroversion. 
Poor posture and general atonicity with loss of weight if grouped to- 
gether formed the next largest group and pelvic relaxation the third. 
When these cases, however, were studied from the standpoint of the 
relief of the backache, obtained through treatment of the pathology 
originally diagnosed, it was found that, in many instances, the back- 
ache was not relieved, although the originally diagnosed pathologic 
condition was corrected. That is, the diagnosis so far as the etiology 
of the backache was concerned had been in error. 

A more detailed study of the treatment and results of each of these 
various abnormal conditions follow : 

1. Retroversion . — There were 50 cases or 24.4 per cent. Of these, 35 carried out the 
treatment advised. Twenty-one of the 35 patients were either cured or greatly im- 
proved. That is, in 60 per cent of the cases of retroversion, the pelvic pathology 
was wholly or in great part responsible for the backache. In 14 cases, or 40 
per cent, however, correction of the retroversion had no effect on the backache. 
From this it would seem that the diagnosis of the pelvic pathology as the cause 
of backache in these cases was incorrect. These 14 cases were studied further 
and it was found that upon giving them supportive abdominal corsets and ab- 
dominal exercises, eleven were cured or greatly relieved of backache. These eleven 
cases should therefore be included under the classification of poor posture rather 
than under that of retroversion. 

Because retroversion may so often exist without causing trouble, the rule has 
been adopted of proving such retroversion the true etiologic factor of various 
complaints, before advising operative procedure. This may easily be done in the 
majority of cases by correcting the retroversion temporarily with a pessary. If 
following such a procedure the patient’s complaints disappear, only to recur upon 
removal of the pessary and return of the retrodisplacement, one may assume that 
the retroversion is the source of the trouble and operation may be advised with 
fair assurance of a good postoperative prognosis. 

2. Pelvic Relaxation . — Under this head were included all patients having cystocele, 
rectoeele, or prolapse, or a combination of one or more of these conditions. In 
all there were 38 cases, or 13.8 per cent which seemed to belong in this class. 

Sixteen, or 84 per cent, of patients who followed the advice given were greatly 
improved so far as the backache was concerned. It is, however, interesting to note 
that in two cases out of three where corsets and pessaries were employed the 
results were poor. This may be explained by the fact that if the intraabdominal 
tension is increased by abdominal supports and exercises in cases having pelvic 
relaxation, the latter conditions will almost invariably be augmented and give rise 
to increased trouble. Therefore, in cases of poor posture combined with pelvic 
relaxation, the pelvic support should first be restored so as to prevent accentuation 
of the pelvic relaxation by supportive abdominal regiem. In one case where 
operation failed to cure the backache the patient was subsequently given a corset 
with relief of symptoms. In the three cases relieved by corsets, the pelvic relaxation 
was very slight. These four latter cases should therefore be classed as poor posture. 

3. Fibroid Tumors of Uterus . — Under this classification there were 19 cases 
or 9.3 per cent. There were nine patients who followed the advice given and 
had the tumors removed by either myomectomy or hysterectomy. In each instance 
the backache -was cured. The ten patients who did not follow the advice given, 
did not return and are therefore not available for study. These results seem 
somewhat surprising as it is difficult to see how a fibroid tumor per se unless 
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of enormous size could cause Backache. None of the tumors included in this 
series could he termed enormous, the largest Being about the size of a large 
grapefruit. The fact remains, however, that in each case the Backache was 
eradicated upon removal of the tumor. The latter must therefore Be considered 
as the cause of the backache. 

•t. Bilateral Cervical Laceration with Erosion and Endoccrvicitis . — Under this 
head fell 10 cases or 7.S per cent. Ten of the twelve cases (80 per cent) treated 
By cautery, were practically cured of the backache. The exact method by which 
cervical erosion may cause backache is also somewhat obscure. In these cases the 
anterior sacroiliac, ligaments aro often extremely tender to vaginal examination. 
It is possible that a low grade infection is carried backward to the sacroiliac 
.•joints By the lymphatics of the sacrouterine ligaments. In Both of the two 
failures of this series subsequent relief was obtained By the use of abdominal 
exercises and supportive corsets, thus placing these two eases under the classifi- 
cation of poor posture. 

i". Pelvic Inflammation was noted in 13 cases or G.3 per cent. Of the six patients 
following the advice given, t here were two cures, two improvements and two 
failures. The two cases tabulated as “improved” are placed in that class be- 
cause they have been under observation only a short time. Eventually they will 
probably go tinder the heading of “cured,” as to date they have been relieved 
of the backache. In the two cases recorded as “failures” it is felt that the 
conservative treatment will have to be substituted by operative procedure, in 
which event it is hoped that the backache will be relieved. 

G. Pelvic Relaxation and Retroversion was found in eleven cases or 5.3 per cent. 
Six patients followed the treatment advised. Of this number there were two 
cures, one improvement and three failures. The one ease not relieved of backache 
following repair of the pelvic condition was subsequently aided by a corset and 
abdominal exorcises. This means it should be placed under the heading of poor 
posture. There were three cases where the retroversion was relieved by pessary 
and the patients given corsets without repair of the pelvic relaxation. Two of these 
three cases failed to be relieved of backache. This again brings out the necessity 
of obtaining adequate pelvic support before increasing the intraabdominal pressure. 

7. Miscellaneous Causes . — Under this head were included three cases of sacro- 
iliac arthritis, three cases of back injury, two cases of pyelitis, one tubal pregnancy, 
and one ease of bilateral chocolate cyst of the ovaries. 

(a) Sacroiliac Arthritis. — Here there were three cases, or 1.5 per cent. The 
two patients who followed the advice given, that is removal of the septic focus of 
infection, were relieved of the backache. 

(b) Bacl; Injury. — There were three cases of back injury or 1.5 per cent. Two 
of these patients were referred to orthopedic surgeons, who obtained relief of the 
backache by the use of proper back support. The third, a verj' mild affair, was 
relieved by merely relacing her corset. 

■ (c) Pyelitis. — Two cases of pyelitis or 0.8 per cent were relieved of the back- 
ache upon the clearing up of the pyelitis by medical treatment. 

(d) Tubal Pregnancy. — One case of tubal pregnancy (0.4 per cent) complained 
of Backache which was relieved following operation and correction of the pelvic 
pathology. 

(e) Bilateral Chocolate Cyst of the Ovaries. — There was one case of this type; the 
Backache disappeared following operation and removal of the cysts. 

8. Poor Posture and General Atomicity. — These two groups have been classed 
together Because it is felt that in reality they are merely different manifestations 
of the same process. Under the former heading there were 37 cases or 18.1 per 
cent while under the latter there were 11 cases or 5.3 per cent. 
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(a) General Atoniciiy . — Under this head there were eleven patients. Seven of 
these were relieved by general liygenic measures such as increased weight, forced 
feedings, definite rest periods and gradually increasing outdoor exercise. Three 
patients refused the treatment advised while in one the treatment has not as yet 
been carried out over a sufficient length of time to warrant any definite statement 
as to the final outcome. 

(b) Poor Posture . — Here there were 37 eases or 18.1 per cent. Improvement of 
the backache was obtained in 27 out of 28 patients who faithfully followed the 
treatment advised. In one case the treatment failed to relieve the backache. 

Prom the preceding groups, however, there were in all 19 patients in whom, 
by subsequent study and treatment, the cause of the backache proved to be due 
to poor posture. It becomes necessary, therefore, to revise the first ascribed 
etiology of backache in this series. In a revised classification only those patients 
have been included who followed out treatment, and they have been placed in the 
group to which they belong so far as the backache is concerned. 

Apparently poor posture proved to be the cause of backache more 
than twice as often as any other one cause and over one-third of all 
cases (37.9 per cent) could be attributed to this etiology, By posture 
is meant the relation of the various parts of the body to each other. 
Goldtliwaite in the Shattuek Lecture for 1925 states that the body is 
in good or normal posture when “all of the structures are in such ad- 
justment that there is no particular strain on any part.” In this 
position the body is made as tall as possible without rising on the toes. 
The head is erect, the chest expanded, and the diaphragm raised. The 
abdominal wall is rounded above and firm and flat below so that the 
abdominal cavity assumes the shape of an inverted pear. By this 
means the abdominal contents are held well up in place without caus- 
ing undue strain on their mesenteric attachments. Again with the body 
in this posture most of the breathing is done with the diaphragmatic 
muscles. There occurs with each inspiration and expiration a change 
in intraabdominal pressure, which is a marked aid in the maintenance 
of the abdominal circulation, the emptying of the inferior vena cava 
and the return of venous blood from the lower extremities and abdomen. 

As the individual begins to assume poor posture the body is thrown 
out of its normal relationship, the head droops forward, the chest 
becomes flat, the diaphragm is carried low so that most of the breath- 
ing is done by the intercostal muscles. Thus the normal rhythmic 
change in intraabdominal pressure is impaired, resulting in a loss of 
the maximum abdominal circulation. There would result, theoretically 
at least, a general passive congestion of the abdominal and pelvic 
organs. The upper abdomen becomes flat while the lower abdomen 
becomes rounded and ptotic. The abdominal viscera become ptotic 
with undue strain on their mesenteric attachments. Again as a re- 
laxed posture is assumed, the dorsal and lumbar curves become in- 
creased with undue tension on the intraspinous ligaments. The pelvic 
inclination is exaggerated with sacroiliac and lumbosacral pain and 
backache. 
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Tims it cun be seen why poor posture may be one of the important 
causes of backache. If it is to be guarded against, however, the 
etiology of the poor posture must be sought and corrected. Some of 
the more important efioJogic factors tending to this condition are: (I) 
Improper habits; (2) general muscular debility; (3) the heavy ptotic 
abdomen; (4) improper footwear; (5) pregnancy. 

The first of these needs no elaboration. It can be easily seen that 
a person with perfect posture, if she allows herself to become stooped 
while doing her daily work will soon acquire the habit of poor posture 
and become unable to use her body properly. Examples of the second 
t 3 r pe, that of general muscular atonicity, are so common that they are 
met with each day in the general run of practice. These patients are 
the thin anemic type who become tired out on the least exertion. They 
have neither the physical energy to hold themselves in proper posture 
nor the mental energy to develop this physical stamina. They are the 
type of patients who go from operation to operation, relieved for a 
short time, only to return soon with some new complaint or a recur- 
rence of the old. 

The heavy type of individual with a fat ptotic abdomen usually 
does not develop poor posture until late in life. Here the loss of 
posture is due to the forward pull of the heavy ptotic abdomen. The 
center of gravity is thus thrown forward and there results an increase 
lordosis to maintain the equilibrium. Thus the lumbosacral and sacro- 
iliac ligaments are put under undue strain with resulting backache. 

In the younger ty]De of individuals, especially the young girls, foot- 
wear often plays an important part in developing poor posture. In 
this instance the French heels throw the center of gravity fonvard. 
To maintain the balance the individual assumes a position of increased 
lordosis, with resulting back and joint strain. 

Finally, pregnancy is an extremely frequent cause of abnormal pos- 
tural development. During pregnancy there is a gradual increase in 
the size of the abdomen. The center of gravity is thrown fonvard and 
again there occurs a compensatory lordosis to maintain the equilib- 
rium. As the uterus incx*eases in size, the abdominal muscles become 
extremely stretched and thinned out. With the advent of labor the 
intraabdominal contents are suddenly reduced. The abdominal wall 
at times, however, regains its tone extremely slowly. When after ten 
to fourteen days the patient assumes the upright posture, the abdom- 
inal wall is still relaxed, thus allowing the abdominal contents to 
prolapse into the lower abdomen. The upper abdomen becomes flat; 
the chest begins to droop; and the beginning stages of poor posture 
are well established. 

If the above be true, it would naturally follow that backache, the 
symptom of poor posture with which this paper deals, should be found 
more frequently among women who have borne children than among 
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nulliparous women. Of the 943 cases here recorded, 327 were nullip- 
arae while 616 had borne children. There ivere 42 cases of backache 
among the nulliparae, or 12.8 per cent, while among the multiparous 
patients there were 201 eases of backache or 32.6 per cent. 

In this series, at least, backache was 2.5 times as frequent among 
multiparous as among nulliparous women. 

Also if pregnancy plays an important role in the development of 
poor posture, it might be expected that the onset of the backache 
would often be attributed by the patient to a previous pregnancy. In 
analyzing the time of onset of the 201 cases of backache in multipara e 
it was found that 58 or 28.8 per cent came on immediately following 
pregnancy, while 38 or 18.4 per cent came on during pregnancy. In 
105 cases the backache was not related to pregnancy by the patient. 
That is in 96 cases or 46.2 per cent the backache was definitely related 
to pregnancy by the patient. 

Still further proof of the contention that pregnancy is one of the 
precursors of poor posture is found in the treatment and results ob- 
tained on the 38 cases in this series where backache came on during 
pregnancy. Thirty-three of these were given maternity corsets, which 
were, at regular intervals, fitted so as to give the enlarging abdomen 
proper support. Of these the backache was completely relieved in 
eight cases, markedly improved in 20 cases, while in five cases there 
was very little relief. The remaining five cases were advised to get 
maternity corsets, but never returned to the office so no follow-up 
record is obtainable. Twenty-two of the 33 cases treated above were 
given corsets and abdominal exercises postpartum. Nineteen of these 
22 had no return of backache while in three cases the backache re- 
turned and was not relieved until the uterus was restored to position 
by a pessary. There were, however, several cases in this group who 
had postpartum retroversion without any complaints. On the other 
hand, of the eleven cases where corset and exercises were not given 
postpartum, six or over 50 per cent complained of varying amounts 
of backache following the puerperium. The backache in one of these 
six was cured by the use of a pessary. Eelief in the others, however, 
despite the fact that two of the five had postpartum retroversions, was 
not obtained until the relaxed abdomen was given proper support. 

SUMMARY 

It is realized that the number of cases here reported is too small 
to warrant any definite conclusions. The results would seem to indi- 
cate, however, that backache is a common symptom among women con- 
sulting the gynecologist and obstetrician, being present in 243 or 24.3 
per cent of the cases in this series. Study of these cases would show 
that while abnormal pelvic conditions can be, and often are, the cause 
of the backache, there still remain many cases where correction of 
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the pathology lias little or no effect upon the backache. Such cases, 
it studied from a postural standpoint will often show abnormal pos- 
ture. Correction of this condition leads to a good prognosis so far 
as the relief ot backache is concerned. In the present series posture 
was shown to be the underlying cause of backache in 37 per cent of 
cases while the next most frequent cause was retroversion with only 
15 per cent of cases. Again it would seem that poor posture is often 
a result of the overstretching of the abdominal wall during pregnancy. 
Finally, such damage can in many cases, be reduced or prevented, by 
proper support and reconstructive exercises. 

.Tit Mayor Rnuuxo. 


UTERUS DIDELPHYS* 

By Charles Cf. Levison. M.D., F.R.C.S., and Mast Woleson, M.D. 

San Francisco, Calif. 

C ASES of fully developed uterus didelphys, or double uterus, are 
quite rare. Therefore the following ease appears worthy of 
record. 

Patient was thirty-eight years of age; housewife and waitress. She complained 
of pain in the left lower quadrant and left leg. 

She was married at the age of fourteen, had three pregnancies, and one mis- 
carriage at six months, induced. 

Fourteen years previously, the patient suffered with considerable pain on the right 
side of the abdomen. A right salpingectomy, appendectomy, and myomectomy were 
performed at that time. She remained well until five years ago when she began 
having pain in the left side four or five days before catamenia set in, and five days 
afterwards. This condition gradually became exaggerated, the pains being so 
severe that the patient was unable to sleep nights. Treatment was not of any 
avail. The pain was not related to food, but definitely to periods. At times she 
was bothered with flatulence, belching, and sour taste. She was never nauseated, 
and had no dizzy spells and no icterus. 

The uterus was anteflexed, small, and drawn to left. There was marked tender- 
ness in the left fornix. Tube and ovary were palpated in a mass connected to the 
left side of the uterus. There were bilateral cervical orifices with a septum between. 

Operation, Oct. 21, 1926, by Dr. C. G. Levison. An old low midabdominal scar was 
incised. Fascia were incised from pubis to navel, and the muscles were infiltrated 
with 0.5 per cent novocaine, after which the peritoneum was opened. A large wide 
baud of omental adhesions was attached to the parietal peritoneum as well as to the 
fundus of the uterus and was partially covered with bladder anteriorly. Inspection of 
the pelvis showed that the fundus of the uterus was partially covered with bladder 
anteriorly. Attached to the left cornu appeared to be sigmoid, plus omental, ad- 
hesions. This mass was carefully dissected from the uterus. There was a marked 
left oophoritis and salpingitis. A small, soft diverticulum of the sigmoid with three 
small nodules adjoining it was found. This was not disturbed. A supravaginal 
hysterectomy was performed, using the reflected peritoneum from the bladder for 
peritonealization. There was an anomalous structure like a severed ureter at its 
distal end. It was traced up toward the pelvis of the left kidney. On further dis- 


*From the Surgical Service ot Dr. Charles G. Levison, Mount Zion Hospital. 
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section, this did not resemble a ureter, but a fibrous band of adhesions. A mass 
the size of a lemon was found r etr op er it o n ea Uy on the right side of the pelvis. 
After examination, it was found that this extended down apparently to the right 
cervix, so that we were dealing with the right fundus of a double uterus. The 
fallopian tube on this side was removed at the former operation. The ovary was 
buried in adhesions and as there was no apparent pathologic condition here, the 
operation was terminated after the sigmoid was placed in the pelvis, and the omentum 
was placed advantageously in the abdomen. The abdomen was closed in the usual 
manner, using plain N - o. 2 catgut for continuous sutures for the peritoneum, muscle, 



and fascia. Several interrupted linen sutures reinforced the fascial layer. The skin 
was closed with interrupted silk sutures. Patient left the table in excellent condi- 
tion. 

Diagnosis: Double uterus. Left salpingitis and oophoritis. Fibroid uterus. 
Adhesions of omentum and sigmoid to the uterus. 

The patient made an uneventful recovery. She is menstruating from the right 
uterus each month. 

Cystoscopie examination Nov. 4, 1926, by Dr. L. C. Jacobs. Bladder 

wall and mucosa were normal. Ureteral orifices were negative and catheters were 
inserted easily; on both sides reaching the pelvis of both kidneys. Indigo carmine 
was injected intravenously and appeared at both ureteral orifices in less than five 
minutes. Urine was negative. A cystogram showed a bladder diverticulum on the 
right. Both ureters were intact, and both kidneys were functioning. 
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Flu: 2. — View of pelvis looltlng In through the open abdominal wound. The left 
uterus with the tube, ovary, and adhesions to the sigmoid are clearly seen inbedded 
in one mass. The right uterus is seen in position retroperitoneal. The right ovary 
is outlined and was in a mass of adhesions caused by the former right salpingectomy. 
The bladder may be seen with a small diverticulum near the right uterus and round 
ligament. 



tion, showed the oil in the right uterine cavity and cervical canal. No right tube was 
discernible. The left cervical os was obliterated completely by the use of the electric 
cautery at the operation. 

2200 Post Street. 



SPINAL ANESTHESIA IN OBSTETRICS* 

By S. A. Cosgrove, M.D., P.A.C.S., Jersey City, N. J. 

'C'OR we know that every creature * * * travailetli in pain * 

J- Thus the ancient world accepted the inevitability of pain in labor. 
Modern obstetricians rebel against this inevitable relation, and have 
acquired a considerable armamentarium with which to combat it. 
These resources embrace a variety of agents and methods sufficient to 
afford considerable flexibility in meeting with varying conditions. 

But it must he admitted that no single agent, or method, or com- 
bination thereof, is at the present time adequate to completely divorce 
the function of parturition from suffering. Investigation, therefore, 
of the possibility of any method not included among those commonly 
in use, may contribute to this desirable end. 

A method which would block the pelvic sensory supply without 
affecting the motor activity of the uterus too greatly, would be ideal. 
At first thought, it would appear that some form of regional anesthe- 
sia might offer this combination. But more intimate study of the 
matter is not encouraging. 

Regional anesthesia, of whatever type, to be of general obstetric 
usefulness, must anesthetize the lower abdominal parietes, perineum, 
external genitalia, pelvic peritoneum and pelvic viscera. 

1. Infiltration anesthesia is obviously too restricted in its area of 
effectiveness, although it has a definitely valuable place in abdominal 
hysterotomy in selected cases where the cooperation of the patient 
can he depended upon. 

2. Regional Ilock, extrinsic to the spinal column, of the entire nerve 
supply of the parts indicated is technically more or less tedious and 
difficult, and a decided tax on the patient. 

3. Caudal infiltration of the terminal filaments of the cord extrin- 
sic to the spinal sac is occasionally difficult, the onset of the anesthe- 
sia is slow and the area affected is less extensive than that indicated 
as desirable. Both of these methods are not uniformly of satisfactory 
efficiency. 

4. Spinal block, whereby the spinal roots themselves are bathed by 
the anesthetic solution at their exit from the cord within the dura, 
is the only one ivliich is simple in technic, practically unfailing in 
effectiveness and sufficiently wide in its area of anesthesia. But cer- 
tain systemic dangers are potentially inherent in it. 

Finally, all of these procedures are so transitory in the duration of 
their effect as to shaiqfly limit their obstetric usefulness. 

‘Read by invitation at a meeting of the New York Obstetrical Society, March 8, 
1927. 
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Yet eonsidern lions more or less peculiar to obstetrics impel the 
most careful scrutiny of the possibilities of anesthetic methods other 
than inhalation narcosis. These considerations have to do with the 
treatment of pregnancy toxemias. At the risk of entering upon dan- 
gerously controversial ground, brief allusion must be made to them. 

There is general agreement that the pathogenetic basis for eclamp- 
sia and the lesser toxemias identical in their pathogenesis with it, is 
unknown. All that is certainly known is that they occur in conjunc- 
tion with, or shortly following, and depend upon the presence of a con- 
ception product in the uterus. Their treatment has always depended 
upon four indications: (a) prophylaxis; (b) removal of the gestation 
product; (c) acceleration of general eliminative processes, and (d) 
alleviation of symptoms. 

As to the importance and means of prophylaxis there is general 
agreement. Also there is substantial subscription to the necessity, 
when less active prophylactic measures fail, for the removal of the 
gestation product bv more or less radical procedures, as a part of the 
scheme of prophylaxis. The importance of this measure is counte- 
nanced in tlio.se toxic cases which are eclamptic in all but the actual 
occurrence of convulsions. This termination of pregnancy is the only 
measure at our command which is in any sense directed toward the 
etiology or pathogenesis of the disease. 

The removal of the gestation product in the actual treatment of 
eclampsia after the onset of convulsions was generally practiced up 
to less than two decades ago. The means frequently used, however, 
entailed excessive trauma, shock, and factors of increased toxemia 
So, under the leadership of Stroganoff, there began a revulsion 
against this practice and that revulsion is still in full swing. A ma- 
jority of the most eminent authorities and a most formidable mass of 
statistics attest that the eclamptic lias a greater chance of recovery 
if the conception product is ignored and all attention concentrated on 
elimination and symptomatic treatment. 

This presents a paradox. A preeclamptic patient is accorded the 
benefit of removal of the gestation product, the most direct attack on 
the cause of her illness. The same patient, in the same hands, is 
denied this benefit the moment she becomes sick enough to have a 
convulsion. The baby is permitted a chance for life and health if 
convulsions threaten. It is condemned to run the slim chance of sur- 
viving its mother's toxemia if convulsions actually supervene. 

The reason for this undoubted paradox is said to he that with the 
onset of convulsions there is superadded to the patient’s condition an 
increased susceptibility to shock and a heightened acidosis which 
gravely increase the risk of interference which, to he prompt enough 
to be of value, must in many cases he operative. 

This we concede. But we have nevertheless believed for many 



COSGROVE: SPINAL ANESTHESIA IN OBSTETRICS 753 

years that the best treatment for eclampsia, as is conceded by others 
for preeclamptic conditions resistant to other treatment, includes the 
removal of the gestation product at a time as early, and by means of 
such nature; as will not in any detail increase the danger to the 
mother. 

This is not the occasion for the statement of extended evidence in 
support of this contention. We do believe that our own experi- 
ence supports it. DeLee is conforming more and more to it in his 
practice. Private advices are to the effect that many of the large 
Continental clinics are tending at present to greater radicalism. 
Stander, of Johns Hopkins, recently indicated a partial leaning of 
opinion toward it. Even very conservative observers include accel- 
eration of the termination of labor in their programs ; this, no doubt, 
to minimize the shock of prolonged labor, but, we suspect, not with- 
out a decided sense of satisfaction that the conception product is out, 
nor a lively appreciation of the enhancement of the prognosis thereby. 

The real difficulty of the situation is in finding the means to termi- 
nate the gestation soon enough to be of benefit, without adding to the 
maternal jeopardy. We believe that the use of inhalation narcosis is 
incompatible with the solution of this problem. 

Thus at nearly every point it specifically augments the disorders 
characteristically observed in eclampsia and tends to increase fetal 
asphyxia, which is especially undesirable when superadded to a sim- 
ilar tendency present as a result of the maternal toxemia of eclampsia. 

Spinal anesthesia, on the other hand, decreases arterial tension, 
thus attaining the exact symptomatic effect aimed at by many details 
of the accepted ti-eatment of eclampsia. It lowers intracranial and 
intraspinal pressure as a secondary effect of its lowering blood pres- 
sure and lowers intraspinal pressure directly by the evacuation of the 
spinal fluid, as spinal puncture has been deliberately used for this 
purpose. Spinal anesthesia has no effect on the liver and kidneys 
and by lowering blood pressure and slowing the heart rate relieves 
the overstrained myocardium. It has no deleterious action on the 
respiratory tract, does not intoxicate the central neurons, protects the 
central neurons from noxious shock influences by complete blocking 
of the peripheral neurons. Spinal anesthesia lessens extent of con- 
vulsive involvement by the same blocking. It does not cause cyanosis 
and has no deleterious effect on the fetus. 

Theoretically, therefore, spinal anesthesia would appear to be ideal 
for employment in any operative procedure undertaken in preeclamp- 
sia or eclampsia and hence to have a legitimate and important place 
in obstetrics. 

In order to determine whether its practical application bears out 
its theoretic desirability we must consider (1) the advantages claimed 
for it, (2) the dangers urged against it, (3) the extent of general ex- 
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perience with its use in general surgery and in obstetrics, and (4) per- 
sonal experience with it. 

1. The advantages claimed for it by all observers familiar with its 
use are those already enumerated; besides, there is perfect analgesia, 
absolute muscular relaxation of parietes and viscera, stimulation of 
intestinal peristalsis, no toxicity due to absorption of drug, freedom 
from postoperative nausea, shock, ileus, lessened bleeding during 
operation, and immediate postoperative ability to ingest nutriment. 

2. The dangers urged against spinal anesthesia are vasomotor, car- 
diac, and respiratory paralysis; nausea and vomiting during opera- 
tion; paralysis of abdueens, sphincter ani, nerves of extremities; bad 
psychic reaction of patients, both to the administration and to the 
operative procedure carried out while they are conscious. 

This is a formidable indictment. But the many earnest workers most 
familiar with the method insist that most of these either do not 
occur in experienced hands, or can be obviated or controlled by re- 
finement of technic and choice of cases for its use. Fatalities or 
dangerous reactions occur, according to these observers, only from 
grossly careless choice of risks. 

3. The extent of the general use of spinal anesthesia is hard to 
estimate. First used almost forty years ago, and especially refined in 
technic dui-ing the last two decades, there have been in ever} 7 prin- 
cipal country a few faithful exponents of the method. From their 
clinics come reports of lai*ge series of cases. In addition, many other 
operators have used or are using it, not all of whose material has 
been repoi'ted. It would appear from many references that its use 
is increasing with better undei*standing of it and closer disci'imination 
as to its indications. 

The obstetric use of spinal anesthesia does not appear to be as wide- 
spread as its use in surgery. A few recent repoids have been made 
of it. A large number of obstetric opei'ations are included in several 
large series published by various sui'geons, without special discussion 
from the obstetric viewpoint. 

In order to determine the extent of its obstetric use in this countiy, 

I recently addx*essed letters to one hundred and thirty-four American 
and Canadian special and genei'al hospitals having obstetric sendees. 
Of these, ninety-three replied. Of the ninety-three, fifty-five sent a 
categorical negative as to its present or past use; thirty-eight qual- 
ified their answers as follows : 

(1) Fifteen were satisfied with other methods, including ethex, 
nitrous oxide, “twilight sleep,” rectal anesthesia, ethylene, infiltra- 
tion. It is evident from several of these that there is not a deal 
understanding that spinal anesthesia is unsuitable, and cannot replace 
other methods, for the production of fii’st stage analgesia. 
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(2) Three expressed definite disapproval, distrust, fear, or dissat- 
isfaction after some experience with it; one of these stated that it 
had been satisfactory, but they were evidently fearful of it; another 
will be referred to later. 

Twelve without experience similarly expressed themselves. 

(3) Five refer to use of sacral or caudal anesthesia; one, unsatis- 
factory; one, satisfactory in 80 per cent of cases; one, apparently 
abandoned; one, experimenting at present. 

(4) One refers to use of regional block. 

(5) One proposes to institute its use. 

(6) Three refer to general adverse sentiment in community, pre- 
sumably on the part of surgeons, with or without experience. 

(7) Four are using it; one very rarely; one (J. Whitridge Wil- 
liams) began a few months ago, has too small an expeinence to justify 
authoritative conclusions; two will be referred to later. 

(8) One refers to satisfactory surgical use. 

(9) Two were interested, but had no experience. 

The two most complete answers reflect opposite experience and con- 
clusions. Dr. P. Brooke Bland, of Philadelphia, says: 

“1. The method is used occasionally. We regard it too dangerous 
for ordinary use. 

“2. It is the most satisfactory as regards relaxation in abdominal 
work. 

‘'3. We use stovaine ampules or Babcock’s solution and, also, 1 per 
cent novocaine. It is injected in the left side of the spinal column on 
the level of the crest of the ilium. We were using it a great deal more 
ten years ago than we are today. Its use, therefore, is decreasing, not 
increasing. It was employed largely in cesarean section, especially 
in pregnant women with toxemia. It has been abandoned largely 
because we have had more deaths from its use than from any other 
anesthetic we have ever used.” 

Dr. It. Elsie Arbuthnot, of Los Angeles, says : 

“1. Spinal anesthesia is used in the obstetric department. 

“2. (a) It is satisfactory. Its use is increasing. 

(b) The dose varies from 100 to 150 mg. of novocaine (Metz). 
The injection is made between the third and fourth lumbar vertebi’ae. 
The amount of fluid withdrawn to dissolve the novocaine varies from 
4 to 7 c.c. If the delivery is to be by the vaginal route only 100 mg. 
of novocaine are used and not over 4 c.c. of fluid are withdrawn. 
If the delivery is to be by Cesarean section the dose varies from 120 
to 150 mg. and 7 c.c. of fluid are withdrawn. 

“(c) It is used in patients having pulmonary tuberculosis, serious 
heart lesions, and pneumonia.” 
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Thus tliorc arc only lour of eighty-six representative services using 
spinal anesthesia in obstetrics, certainly a poor showing for a method 
which lias a rather wide surgical recognition as definitely advanta- 
geous in certain types of poor anesthetic risks. 

4. Personal experience. In undertaking the use of the method upon 
which our own as yet small experience is based, we found a number 
of differences in technical detail advised. The discomforts and dan- 
gers sometimes attending its use are directly related to several fac- 
tors. including the minute details of technic. By considering each of 
these factors, we have hoped to obtain a composite technic which 
would give the widest possible margin of safety. 

(3) The Age and General Condition of the Patient. — In general, 
obstetric patients are relatively young and sthenic; even so, there 
must be careful individualization; arterial hypotension is a positive 
contraindication; in our practice we have placed the safe systolic 
minimum at 110 mm. llg. 

(2) Agent Used. — We have selected novocaine because it is the 
least toxic of the several drugs available. 

(3) Amount Used. — Our dosage has varied experimentally from 35 
to 100 mg. We have tried to ascertain the least dose necessary for 
complete anesthesia. We have standardized on 50 mg. for vaginal 
and perineal operations and 75 mg. for laparotomies. This is about 
one-half the average dose used by various authorities, .yet the anes- 
thesia is perfect. 

(4) Type of Needle Used. — Our needles are of small caliber, 22 to 
20 gauge. If too large needles are used postoperative headaches 
occur. The Babcock short-bevel sharp needle and the Greene sharp 
conical pointed needle have seemed to be equally satisfactory. 

(5) The Level of the Puncture. — We have found the fourth lumbar 
interspace a proper level for vaginal and perineal work, the level of 
anesthesia reaching up to or a little above the mons. The third lum- 
bar interspace gives anesthesia up to or above the umbilieixs, which 
is sufficient, for low laparotomies. As these levels are below the ter- 
mination of the cord propel*, danger of direct cord injui'y is negligi- 
ble, and involvemeixt of the white rami eommunicantes of anterior 
roots, with consequent blood pressure fall, is minimal. 

(6) Diluent Used.— We use spinal fluid to dissolve accurately meas- 
ured weights of sterilized novocaine crystals in sealed ampules. This 
simplifies pi’epai’ation of the solution and obviates the introduction 
into the canal of any foreign mateidal other than the drug itself. 

(7) Force and Speed of the Injection. — Injections are made as slowly 
as possible, and with no foi'ce, thus resti’icting diffusion, and so min- 
imizing blood-px*essure fall. 
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(8) Amount of Spinal Fluid Withdrawn . — Two to two and a half 
c.e are sufficient to quickly and thoroughly dissolve the novoeaine. 
Less may limit the area of anesthesia, or prolong its onset; more is 
not necessary; none in excess of this required amount is removed. 

(9) Reaspiration of t Spinal Fluid During the Injection . — This is 
only necessary to obtain sufficient diffusion for much wider areas of 
anesthesia than we need; we therefore do not practice it. 

(10) Posture of Patient . — The lateral posture is easier for the pa- 
tient in active labor, entails less effort on her part, and is simple for 
the operator. We have used it in preference to the erect. 

A special chart was devised to systematize our findings. Up to 
February 12, 1927, we have employed spinal anesthesia in fifty-four 
cases. The conditions for which it was used were : 


Normal labor, second stage, termination, 10 cases 

Forceps extraction 
Low : 

For mechanical indication 8 

For eclampsia 1 

For fetal distress 1 

Median : 

For mechanical indication 11 

For eclampsia 1 

Breech extraction • 2 

Cesarean section: 

For mechanical indication 13 

For placenta previa 1 

For preeclamptic toxemia 1 

Version : 

For mechanical indication 1 

Following induction for preeclamptic toxemia 2 

Vaginal Cesarean section for eclampsia seventh month 1 

Manual removal placenta 1 


These cases of course included, experimentally, a number of opera- 
tions for which there was no special indication for spinal anesthesia. 

All of the patients except four were in active labor at the induction 
of anesthesia, so that the efficiency of it in controlling the pain of 
uterine contractions was well tested. 


DOSAGE OF NOVOCAINE WAS: 

35 mg. 

40 

45 

50 

75 

85 

90 

100 


2 cases 
4 
1 
32 
10 
2 
1 
2 


The systolic blood pressure appeared to vary directly with the dos- 
age: 

DOSE UP TO 

50 MG. 75 MG. 85 JIG. 90 JIG. 100 JIG. 

a. Variation slight (less than 

10 mm.) cases 13 1 

b. Variation moderate (10-40 mm.) 21 5 

c. Variation great (40-90 mm.) 5 4 2 1 2 
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Exclusive of the hypertension cases, the range of variation in the 
two dosages most used was; 


Minimum variation, mm. Hg. 

Maximum 

Average 


50 MG. DOSE 
0 
50 
23.7 


75 MG. DOSE 
5 
G5 
38 


The variation in systolic blood pressure would seem to vary also 
directly with the reading at the time of injection, i.e., the higher the 
initial systolic pressure, the greater the variation for corresponding 
dosage of the drug, thus; 


Initial I?dg. 

Variation 

Initial Rdg. 

Variation 

DOSE 

50 MG. 

75 

MO. 

180 

00 

200 

70 

180 

00 

150 

45 

174 

50 

144 

40 

172 

45 



170 

50 



150 

40 



140 

40 



140 

40 



130 

30 



130 

20 



110 

0 




Initial Bdg. Variation 
100 MO. 

160 80 

140 70 


Thus there were nine cases with variations of 50 mm. Hg. or more, 
and of these, all but two were in hypertension cases (initial readings 
of more than 140 mm. Hg.). 

Actual minimum systolic readings were; 


Below 100 mm. Hg. 14 cases 

Down to 70 2 

62 1 

55 1 


The effect on the diastolic pressure is less than on the systolic; the 
net result is therefore a decrease in the pulse pressure. 

Adrenalin, subcutaneously, 3 to 5 minims, is efficacious in control- 
ling excessive blood pressure fall, and is the only measure we have 
resorted to and only occasionally have we even done this. 

The pulse rate, in the anesthetic doses employed, showed relatively 
little change; where there was variation, it was lowered in all except 
four eases; where the variation was more than slight, the graph 
tended to follow the graph of the systolic blood pressure, but the 
variation was not usually relatively so great. 

The effect of the anesthetic on uterine contractions is to lessen or 
abolish them. This effect is transitory, however, and they are gen- 
erally reestablished with their former vigor in from fifteen to thirty 
minutes, long before the termination of the anesthesia itself. The irri- 
tability of the uterine muscle is not abolished, however, as within a 
few minutes of the injection mechanical irritation of the cervix, such 
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as forceps extraction, will induce uterine contractions. Sucli con- 
tractions may be moderately painful if the injection is in the fourth 
space, hut only slightly so or not at all if the injection is in the third 
space. The postpartum uterine tone and the response to oxytoeics 
postpartum did not in any case appear to be less than normal. 

The duration of the anesthesia can be counted on for from forty-five 
minutes to one hour; it does not depend on the dose, nor the level 
injected. 

A few cases lasted much longer. 


1 case, 2 hours, 10 minutes 
1 case, 2 hours, 5 minutes 
1 case, 1 hour, 50 minutes 
1 case, 1 hour, 40 minutes 
1 case, 1 hour, 30 minutes 


Dose 50 mg. in L4 
85 mg. in L3 
50 mg. in L4 
75 mg. in L3 
75 mg. in L3 


In many cases the exact duration of the anesthesia was not noted, 
as observations were not continued beyond the. time consumed by the 
procedure for which used. 

The psychic reaction to the injection is generally good, only six 
cases having appeared disturbed. These patients were all very ner- 
vous or exhausted before the injection. The complaint in such cases 
is usually paresthesia of the legs. The injection itself, if a small needle 
be used and an anesthetic wheal made in the skin, is only very slightly 
painful. 

There is no deleterious effect on the child whatsoever. 

The only sequelae have been: 

(a) Headache, and posterior cervical pain. These were complained 
of by six of the first patients, in whom too large needles were used. 
There has not been a single case of this since the employment of the 
finer needles. It is best treated by the flat posture, icebags to the 
head, and analgesics. The longest duration in any case was seven 
days, and the severity of the pain has not been more than moderate. 

(b) One case of mild paresthesia of one thigh, which disappeared 
spontaneously at the end of four weeks. 

(c) Pour cases of vomiting during the operation; this has always 
been of brief duration, and as it usually comes quickly following the 
injection, it has not interfered with technic while the abdomen was 
open. 

SUMMARY 

We believe that this work, though small, is sufficient to show that 
spinal anesthesia by the technic indicated and in the dosage em- 
ployed, is safe for obstetric use. The single contraindication is hypo- 
tension. 

It is not fitted for first-stage analgesia by reason of its short dura- 
tion. 
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•At the tenninnl.ion of the second stage by the vaginal route, it 
causes entire soft-tissue relaxation; in selected eases this property 
may obviate lacerations or the necessity for episiotomy; it may be 
used here for any condition contraindicating general nai’eosis; it is 
of course not. offered for routine use. 

In obstetric laparotomies it offers the same advantages which it 
does in general surgery, namely, complete anesthesia, thorough mus- 
cular and visceral relaxation, relatively slight bleeding, minimal post- 
operative discomfort., and smooth postoperative course. These ad- 
vantages are. definite enough to constitute a very strong appeal to us 
in this field of work. 

Finally, inhalation narcosis is contraindicated on phj T siologic 
grounds in pregnancy toxemia and eclampsia. Where operative pro- 
cedures of any sort are undertaken in this class of case, spinal anes- 
thesia has a very special and important indication. We believe it is 
directly conservative of both maternal and fetal life. 

Acknowledgment is made to Dr. Joseph Hinder for the privilege of including one 
of his private cases in this series, to Dis. Hull G. Holder and Joseph Iveiso, of the 
resident staff of the Jersey City Hospital, and Dr. C. S. ICirkby, of the interne staff 
of Christ Hospital, for their collaboration. 
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URETERAL STRICTURE* 

By Charles Mazer, M.D., Philadelphia, Pa. 

(From the Gynecological Department of the Mt. Sinai Hospital) 

T HE careful internist and abdominal surgeon no longer venture a 
diagnosis of chronic appendicitis or cholecystitis by mere palpa- 
tion of the abdomen. They now realize that the absence of pyuria 
does not exclude the urinary tract as a possible cause of chronic ab- 
dominal pain. Some of our internists can even see a possible relation 
between defective drainage and medical nephritis. They, therefore, 
insist on a urologic study, to an extent compatible with the condition 
of the patient, in every case where defective drainage may give rise 
to abdominal pain or injury to the kidney parenchyma. 

This modern attitude of our colleagues places at our disposal a large 
vol um e of urologic material for scientific and statistic study. The 
results justify the endeavor. Fewer women are subjected to the use- 
less sacrifice of their gall bladders, appendices, and reproductive or- 
gans. The exploratory laparotomy for supposed adhesions is becom- 
ing a rarity. 

There are still many clinicians and even some urologists who point 
to the dangers of ureteral catheterization as a routine measure in the 
search for the source and cause of chronic abdominal pain. The prop- 
erly trained urologist who uses gloves and ureteral catheters sterilized 
by boiling is not likely to cause either traumatism or infection. In the 
course of several thousand ureteral catheterizations we have seen only 
one instance of “ureteral” chills and fever. 

In urologic investigations, the ureteral stricture is so often demon- 
strated by means of the ureteral catheter and ureterogram that our 
skepticism concerning its existence must abate. Temporary and per- 
manent cures secured by dilating these strictures are too numerous 
to permit any doubt of their clinical entity. 

Although clinical observations corroborated by ingenious diagnos- 
tic procedures are sufficient to convince the most exacting scientific 
mind, the relative paucity of pathologic data, operative and post- 
mortem, is the most important factor for controversy. The reason 
for this scarcity of pathologic data is apparent. An uncomplicated 
ureteral stricture rarely requires operative interference. When infec- 
tion, due to defective drainage ensues, the primary condition is over- 
shadowed by the kidney infection. It then becomes difficult to differ- 
entiate between cause and effect. However, even when of secondary 
development, these strictures assume primary importance, because 

‘Read before the Philadelphia Obstetrical Society, January G, 1927. 
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faulty drainage precludes the possibility of relieving the original in- 
fection. Moreover, cases of uncomplicated ureteral stricture do not 
end fatally; hence, postmortem evidence concerning the existence of 
this condition is relatively scarce. Few pathologists have thus far 
made an earnest attempt to search for ureteral strictures routinely. 

A ureteral stricture is a narrowing of a part of the lumen by in- 
flammatory reactions within the ureteral walls. In uncomplicated 
cases, the area involved is too small to give rise to frank pyuria, and 
the hydronephrosis which eventually supervenes is usually relatively 
sterile. This is one of the strongest arguments in favor of their pri- 
mary nature because a preexisting infection higher up could not have 
subsided in the presence of faulty drainage. 

Infection without back-pressure does not cause dilatation of the 
ureter and kidney pelvis, hence where ureteropyelography demon- 
strates dilatation, obstruction below the point of dilatation must exist. 

Bisendrath 1 proved experimentally that the amount of fluid and 
pressure are of little importance in widening the shadow of a normal 
ureter, but when inflammatory changes are present, artificial widening 
of the ureter is possible. It is therefore necessary to withdraw the 
ureteral catheter and permit the excess of fluid to escape through the 
ureteral orifice before exposure is made. Whether the obstruction is 
due to causes with in the ureter or to compression of the tube by ad- 
hesions, exudates, or tumors in its vicinity, the ultimate result is a 
varying degree of dilatation of the ureter and kidney pelvis. At times 
one part of the ureter bears the brunt of the back-pressure, and at 
other times the kidney pelvis responds sooner, depending on the con- 
genital development of the musculature and the degree of support the 
affected organs receive from the surrounding structures. 

Back-pressure due to an obstruction in the lower ureter causes an 
increase in length as well as in width of the ureter above the point of 
obstruction, hence the tortuosity and so-called kinking frequently 
seen in dilated ureters. Ureterography, after the removal of the ob- 
struction, usually shows an almost total disappearance of the so-called 
kinks and dilatations. These apparent kinks are due to superimposed 
portions of the redundant ureter. 

True kinking occurs where the upper ureter is fixed by adhesions 
or aberrant renal vessels, and the respective kidney has undue mobil- 
ity so that tlie upper ureter does not sag with the kidney. The ure- 
ter below this point is not dilated unless a greater degree of obstruc- 
tion exists at some point below. 

Ureteral strictures, according to Hunner , 2 occur most frequently 
where the ureter has its chief lymphatic connections; namely, in tlie 
broad ligament and at the bifurcation of the internal iliacs. The 
presence of extraureteral shadows due to calcified glands denotes, in 
his opinion, chronic local infection, past or present. 
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Our observations are based on a study of one thousand consecutive 
urologic studies, a large number of which were referred to us for 
diagnosis by the medical service. 


Number of cases studied 1000 

Primary ureteral stricture cases 122, or 12 % 

Ureteral stricture with a varying degree of infection 45, or 4.5% 

Stricture with calculus 17, or 1.7% 

Calculus . unassociated with stricture 11, or 1 % 

Pyelitis and pyelonephritis without stricture 263, or 26 % 

Unilateral tuberculosis 7, or 0.7% 

Papilloma of the bladder 2, or 0.2% 

Hypernephroma 2, or 0.2% 

Cancer of the bladder 1, or 0.1% 

So-called essential hematuria 8, or 0.8% 

Primary chronic cystitis without apparent cause 42, or 4 % 

Cases showing no urologic pathology 481, or 48 % 


The percentage of strictures in this series is much lower than that 
recorded by Hunner 3 who finds “ureteral stricture as an associated 
lesion in more than 90 per cent of all hydronephroses and chronic in- 
fections of the kidney.” We record 263 kidney infections without 
associated strictures. The reason for the difference in our findings 
may be found in the rigid rules governing the diagnosis of ureteral 
stricture in this study. Infected cases that offered no obstruction to 
the passage of a No. 6 catheter and showed no evidence of ureteral 
dilatation are classified as kidney infections unassociated with stric- 
ture. The fact is that prior to fibrous tissue formation, a No. 6 
catheter may easily pass a soft infiltrated area in the ureteral wall. 
It is also well known that dilatation due to narrowing of the lumen 
does not occur until nature has made attempts to overcome the im- 
pediment through hypertrophy of the musculature in the ureteral 
wall and kidney pelvis. Dilatation marks nature ’s failure to overcome 
the defect and is a rather late development. 

Bilateral involvement was found in 6 per cent of ureteral strictures. 
This is at variance with the statistics of Hunner 3 who finds the con- 
dition “practically always bilateral.” The right ureter was the sole 
seat of trouble in 62 per cent of our stricture cases. 

It is also interesting to note how infrequently we find a primary 
chronic cystitis not due to faulty catheterization. 

Only about 25 per cent of ureteral-stricture cases showed gross evi- 
dence of infection ; some of the others showed a few leucocytes in the 
urine or a positive culture for colon bacilli or staphylococci. 

The relative frequency with which renal calculi are associated with 
stricture points to a possible causal relation. Theoretically, impair- 
ment of renal drainage favors salt deposits. 
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Kathbura 4 found ureteral strictures in 92 out of 739 cases studied, 
lie also stresses the fact that a No. 6 catheter may pass a stricture 
unnoticed. 


ETIOLOGY 

There is an abundance of clinical evidence that distant foci of infec- 
tion are frequently responsible for the segmental ureteritis which re- 
sults in stricture formation. Associated infection of the tonsils, ac- 
cessary sinuses, or teeth was found in 80 per cent of the 122 primary 
ureteral strictures. Attempts to prove relationship by animal inocula- 
tion of the virus, obtained from these foci, failed to demonstrate 
elective localization in the animal. Poor facilities for animal experi- 
mentation are responsible for our failure. In one case of persistent 
renal hematuria due to a stricture, relief was secured by repeated 
duodenal drainage of an infected gall bladder. 

Cervical infections, in our opinion, bear a causal relation to ureteral 
stricture. The fact that most strictures are found in the lower part 
of the ureter which has a lymphatic connection with the cervix and 
the relative prevalence of ureteral stricture in women seem to support 
this view. Laura M. Moench 5 demonstrated the pathogenicity of the 
normal cervical flora through animal inoculation of saline suspensions 
of the leucorrheal material. 

CLASSIFICATION OF SYMPTOMS 


Number of primary ureteral stricture cases 122 

Symptoms simulating chronic appendicitis 57, or 46% 

Symptoms simulating gall bladder disease 9, or 7% 

Eenal colic of varying degree 21, or 16% 

Tenderness and pain in the region of the fcidney 21, or 16% 

Increase in urinary frequency 78, or 62% 

Aggravation of symptoms during menstruation 51, or 42% 

Pain and tenderness in the left lower abdomen 32, or 25% 

Renal hematuria as the only symptom 1 


The symptoms of uncomplicated ureteral stricture are usually not 
sufficiently characteristic to warrant a diagnosis without the aid of 
the cystoscope and roentgen rays. The severity of the symptoms de- 
pends upon the degree of interference with renal drainage. A quies- 
cent stricture may, through the development of a fresh inflammatory 
reaction or mere congestion incident to menstruation, become suffi- 
ciently constricted to give rise to renal colic. When infection ensues, 
these attacks of renal colic are associated with chills and fever, — 
Dietl’s crisis. 

We have recently seen a case of uremia in the course of an advanced 
cervical carcinoma. Postmortem examination showed infiltration of 
the lower end of both ureters and enormous dilatation of the ureters 



MAZER : URETERAL STRICTURE 


765 


and kidney pelves. To wliat extent defective renal drainage is re- 
sponsible for chronic nonsuppurative nephritis is a fertile field for 
investigation. 

CONCLUSIONS 

1. Urologic investigation in a large number of cases presenting 
chronic abdominal pain of obscure origin showed that the urinary 
tract was responsible for the symptoms in almost 50 per cent. 

2. Ureteral catheterization should be carried out with the same 
precision of asepsis as a major operation. 

3. Primary ureteral stricture is frequently encountered in the course 
of urologic investigation. 

4. Ureteral stricture associated with sterile hydronephrosis or hy- 
droureter is unquestionably a primary condition, because a preceding 
infection above the point of stricture could not clear up in the pres- 
ence of defective drainage. When associated with infection, it is 
difficult to differentiate between cause and effect. 

5. Obstruction in the lower end of the ureter causes an increase in 
length as well as an increase in the caliber of the ureter above the 
point- of obstruction. Apparent ureteral kinks are due to overlapping 
of the redundant ureter. 

6. Diagnosis of ureteral stx'ieture is based on the following combined 
evidence : 

a. Difficulty in passing a No. 6 catheter. 

b. The reproduction of symptoms in an aggravated form when fluid 
is instilled into the kidney pelvis, because of trapping of the fluid 
beyond the constriction. 

c. Dilatation of the urinary tract above the point of obstruction as 
evidenced by the ureterogram. 

7. One of the exposures in ureterography should be made after the 
ureteral catheter is withdrawn in order to avoid artificial widening of 
the shadow through distention. 

8. There is an abundance of clinical evidence that distant foci of 
infection are frequently responsible for primary ureteral stricture. 
(Owing to poor laboratory facilities we have been unable to prove 
this experimentally.) 

9. The essentials in treatment are the removal of every possible 
focus of infection and graded dilatation of the stricture area by means 
of bougies. 
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COLPORRHEXIS, or rupture of the vault of the 
VAGINA, WITH THE REPORT OF A CASE* 

By Thomas 0. Gamble, M.D., Albany, N. Y. 

T ACERATIOXS of the upper third or vault of the vagina during 
-L* labor are uncommon. When .such injuries occur, they are usually 
the result of trauma accompanying manual dilatation of the cervix, 
instrumentation, or too rapid extraction through a partially dilated 
cervix. In most instances they are limited to the lateral fornices, and, 
almost without exception, represent extension of tears originating in 
the cervix. Occasionally, however, there may be more or less com- 
plete rupture of the vault of the vagina with little or no injury to 
the cervix or lower uterine segment. To this condition, Ilugenberger, 
in 1875, gave the name “Kolporrhexis.” and at the same time re- 
ported 40 cases which he had been able to collect from the literature. 

In spite of Ilugenberger ’s rather accurate description of this un- 
usual complication, no clearly defined differentiation between rupture 
of the uterus and rupture of the vagina seems to have existed in the 
minds of the medical profession, as shown by the fact that during 
the next twenty years a number of cases of colporrhexis were re- 
ported as instances of simple uterine rupture. With the appearance 
of articles by Freund (1892), Schick (1893), Everke (1898), and Kauf- 
man (1901) further confusion, to a large degree, was obviated. 

A total of approximately 120 cases of colporrhexis have been 
reported to date, Kaufman making the last complete collection (82 
cases) in 1903. It is interesting to note that only one of Kaufman’s 
cases had been recorded by an American, and I have been able to 
find but two cases reported from the same source since 1903, one by 
Reed in 1905, the other by Martin and Brinkley in 1923. The explana- 
tion of this curious phenomenon probably lies in the rather eursory 
manner in which colporrhexis is treated in our textbooks. Williams, 
for instance, devotes but half a page to the subject in the last edition 
of his textbook; DeLee, -approximately one page, and Edgar, 15 lines. 

In view of these facts, it has seemed advisable to report the following 
case of spontaneous colporrhexis, and at the same time to review 
briefly the literature upon this interesting obstetric complication. 

The patient, a white woman, aged tliirty-one, was registered in the prenatal 
clinic of the West End Health Center, in the City of Albany, on Feb. 25, 192G. 
There had been six previous pregnancies, live of which went to term, while the other 
ended in a spontaneous abortion at three months. She was attended by a private 
physician in each labor, the first two being terminated instrumental!}-, while the 

•Read at a meeting- of the Albany County Medical Society, April 19, 1927. 
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last tliree babies were born spontaneously. Nothing further could be learned con- 
cerning her labors, except that the last one, in 1923, had been long and difficult. 
The only other point of interest in her past history was that she had noticed a 
protrusion of the umbilicus for the past five years, and had had a very large and 
pendulous abdomen for an equal length of time. Menstruation was normal; the 
last period began Sept. 9, 1925, making the probable date of confinement June 10, 
1926. 

The patient was of medium height but quite obese, weighing 205 pounds. Pre- 
liminary examination was negative. The abdominal walls were very lax with marked 
diastasis of the recti muscles. There was an umbilical hernia with a ring about 
4 cm. in diameter. The uterus was enlarged to the size of a six months ’ pregnancy ; 
fetal heart was distinct in the midline. Pelvic examination showed the outlet 
markedly relaxed, with both reetoeele and cystoeele; cervix was large and soft, with 
the external os patulous and bilaterally torn. If any scar tissue was present in the 
vaginal vault it was not noted. A properly fitting abdominal support was advised. 
Subsequent visits were made to the clinie at regular intervals. 

Labor pains began at 2:30 p.m., June 25, and the patient was admitted to the 
Albany Hospital at 3 p.m. Pains were occurring at three-minute intervals and last- 
ing forty seconds. Abdominal examination revealed a large child in B. 0. A., with 
the head just entering the superior strait, but not firmly fixed. Petal heart in the 
right lower quadrant. Eeetal examination showed the external os practically fully 
dilated with the membranes apparently intact. The head could be easily dislodged 
by the examining finger. This examination was made at 6 o’clock and the cervix 
was found to be completely dilated, but the membranes had already ruptured. With 
the patient in the recumbent position the uterine axis did not appear distorted. 
At 7 o’clock the nurse in attendance left the labor room for a few minutes, and on 
her return found the patient standing by the side of the bed. She stated that a 
sudden severe pain in the lower part of the abdomen had accompanied the act of 
getting up. The intern called me shortly afterwards to report the complete cessa- 
tion of labor pains after the patient had been returned to her bed. Coincident with 
the stoppage of pains there began a rather free drainage of bright red blood from 
the vagina. I reached the hospital at 7 :45 p.m., and found the patient complaining 
of severe and constant abdominal pain. A hurried external examination failed 
to impress me with anything unusual, except the extreme sensitiveness to palpation. 
The pulse rate was 110 per minute, but there was little evidence of shock. On 
vaginal examination the fingers came into contact with what was thought to bo 
the margins of the completely dilated cervix. Posteriorly and just within the 
external os was a smooth rounded structure which was believed to be the edge of 
a lowly implanted placenta. A tentative diagnosis of placenta previa was made, the 
patient was anesthetized, and the whole hand introduced into the vagina. The 
head was palpated riding freely above the pelvic brim. Not entirely sure of the 
exact nature of the complication, I passed my hand through the large opening, 
thought to bo the external os, and into a cavity which did not feel at all similar 
to the uterine cavity. The baby’s feet were seized and a version and extraction easily 
and quickly accomplished. The baby was stillborn and weighed. 4530 grams. Im- 
mediately after extracting the child I was shocked to see a small bit of fatty tissue 
protruding from the vaginal orifice. On closer inspection this proved to be a loop 
of intestine with its fatty epiploic appendages. Believing I was dealing with a 
rupture of the uterus I replaced the intestine, packed the vagina with gauze, and 
ordered the patient to the operating room. Practically an hour elapsed before the 
abdomen was opened as it was necessary to communicate with the patient’s hus- 
band before we could proceed. 

At operation the placenta and a considerable quantity of blood were found in 
the abdominal cavity. No tear could be found in the uterus, and it was not until 
this organ had been removed that the true nature of the injury was clearly re- 
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vealed. Then it was seen tliai posteriorly the vagina had been completely separated 
from its attachment to iho cervix by a transverse tear about 8 cm. in length. 
Extending downward from the center of this tear was another of almost equal 
length, so that the whole laceration presented a T-shaped appearance. 

The edges of the tear were rather friable and considerable difficulty was ex- 
perienced in bringing them together. A small opening was left in the vault through 
which four pieces of gauze were pushed into the vagina. After removing the 
appendix, and repairing the umbilical hernia, the abdominal incision was closed, 
except at the lower angle through which drainage was provided for by a single 
cigarette wick. 

The patient was in considerable shock following the operation but reacted well, 
and made an uneventful recovery. She was discharged from the hospital July 19, 
twenty-six days postpartum. 



Fig:, l. — Cervix caught in front of the head. Spontaneous rupture 

practically impossible. 


of the vagina 


ETIOLOGY 

Most cases of eolporrhexis are traumatic and perforating, and 
result from tlie unskillful use of forceps. Illustrative cases are those 
of Campbell and Lewis, Hellier, Everke, and Fotbergill. Not uncom- 
monly rupture may accompany attempts at podalic version, as was 
noted by Reed, Everke, and others. Ross says that a rough attempt 
to replace a prolapsed vagina has resulted in its rapture. 

Spontaneous eolporrhexis, on the other hand, is much less com- 
mon, only 50 of the 120 cases reported falling within this group. It 
is in the etiology and mechanism of such cases that we are especially 
interested. Freund’s theory, based upon tbe doctrine of the lower 
uterine segment and the formation of the contraction ring as elabo- 
rated by Bandl, is the one generally accepted. When, under the in- 
fluence of uterine contractions, the descending part meets with some 
obstruction, tbe uterus slowly becomes retracted, the contraction ring 
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rises to a higher and higher level, and the passive lower uterine seg- 
ment is gradually thinned out. If the lips of the cervix are incar- 
cerated between the presenting part and the bony pelvic brim, rupture 
of this thinned-out lower segment will eventually occur, unless the 
condition is relieved by prompt delivery. (Fig. 1.) Spontaneous 
rupture of the vault of the vagina under such conditions Freund be- 
lieves to be impossible. When, howevex-, the lips of the cervix are 
not fixed, there is a retraction of the whole of the birth canal, from 
the contraction ring down to the attachment of the vagina to the 
pelvic floor. The cervix in such instances is drawn upward over the 
head, and when rupture occurs, it is at the weakest point, usually the 
posterior fox-nix. (Fig. 2.) Conditions under which the above me- 
chanical factors may be fulfilled ai-e to be observed in some cases of 
transvei-se presentation, extreme pendulous abdomen, and marked de- 



Figr. 2. — Forward and downward displacement of the fundus due to pendulous 
abdomen. Cervix drawn above the head. A, Point of rupture. B, Posterior lip of 
the cervix. C, Anterior lip. 

grees of hydrocephalus. Kaufman believes that in addition to the 
mechanical factox*, we must assume a predisposition of the tissues to 
ruptui-e, but states that the only anatomic changes so far demon- 
strated are those which accompany repeated pregnancy. Oelschliigel 
points out that these anatomic changes result from the circulatory 
distui-bances accompanying the displacements and varying degrees of 
prolapse of the uterus and vaginal walls so commonly observed in 
multiparous women, and consist of atrophy, rarefaction, and hyaliniza- 
tion of the musculatui-e and connective tissue. It is to be noted, in 
this connection, that spontaneous colporrhexis has not as yet been 
observed in a primiparous woman, whereas, in over 50 per cent of 
the cases occui-ring in multiparae there have been from 6 to 14 pre- 
vious pregnancies in each instance. 

The pi*esenee of scar tissue in the vaginal vault, such as might 
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result from a pelvic abscess which has drained at this site, or from 
a previous rupture, traumatic or spontaneous, must be listed as pre- 
disposing causes of eolporrhexis. 

In considering the etiology of the case here reported, particular 
emphasis should be placed upon the pendulous abdomen. With the 



rig. 3. — Diagram of the distortion of the uterine axis when the fundus sags down- 
ward in a pendulous abdomen. 



Fig. 4. — Rupture of the posterior vaginal wall with fetus being expelled into the 
abdominal cavity. Prolapse of intestine into the vagina. 

patient in the recumbent position there was such slight distortion 
of the normal axis of the uterus that the force exerted by its contrac- 
tions was almost perpendicular to the plane of the superior strait. 
On the other hand, the moment the patient stood upright, the body 
of the uterus sagged downward, thus drawing the cervix above the 
level of the child’s head, and placing the posterior wall of the vagina 
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under such tension that rupture occurred. At the same time the 
expulsive force of the uterus was directed upward and backward, so 
that the fetus was extruded through the torn culdesac into the ab- 
dominal cavity. (Figs. 3 and 4.) 

PATHOLOGY 

The shape and extent of the tear and the amount of damage to the 
adjacent tissues varies considerably with the individual case. If the 
rupture is traumatic and limited mainly to the anterior fornix, the 
bladder and urethra are frequently involved. Lateral fornix tears 
may extend upward into the broad ligaments, and in such cases the 
bleeding may be profuse due to injury to the uterine vessels. Where 
rupture has taken place in the posterior fornix, the vagina may be 
entirely separated from its attachment to the cervix in this location. 
The tear usually runs transversely, and frequently there is a down- 
ward extension along the posterior wall of the vagina, the whole 
laceration presenting a T-shaped appearance. Saks reports a case in 
which there was an almost complete detachment of the vagina from 
the cervix, laterally and anteriorly as well as posteriorly, so that the 
latter was literally hanging by a thread. Usually the peritoneum is 
torn, but rarely it may remain intact and be dissected upward as 
high as the level of the umbilicus. Kaufman reports a case in which 
the placenta was found lying in such an extraperitoneal cavity. 

SYMPTOMATOLOGY 

Clinically colporrhexis presents a picture similar to that observed 
in rupture of the uterus, though the symptoms of shock are usually 
much less severe. In cases in which the fetus is extruded into the 
abdominal cavity, there is a sudden and complete cessation of labor 
pains. The patient complains of a sensation of “something having 
given way” in the lower part of the abdomen or vagina. Following 
this there is constant pain in these locations. Palpation reveals an 
unusual degree of sensitiveness to touch, while the fetal outlines are 
much more easily made out than previously. The amount of vaginal 
bleeding depends upon the site of rupture, being most profuse where 
there is involvement of the uterine vessels. With tears of the pos- 
terior fornix, the hemorrhage is usually moderate and occasionally 
may be almost entirely absent. Not infrequently several loops of the 
intestine may prolapse into the vagina. If the patient is not seen 
until a number of hours after the accident, the symptoms of begin- 
ning peritonitis may be superimposed upon those of shock. 

DIAGNOSIS 

The only condition with which colporrhexis may be confused is 
that of utei*ine rupture. The diagnosis can be determined by careful 
digital exploration. 
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PROGNOSIS 

The prognosis in colporrhcxis is grave, death almost invariably 
being due to peritonitis. Ilugenberger reported a mortality of 72.5 
per cent; Garnis, 62.5 per cent, and Selitschotkin, 67.5 per cent. Kauf- 
man believes that these figures are unduly high, and asserts that the 
mortality should not exceed 25 per cent. 

TREATMENT 

Considerable difference of opinion exists as to the most appropriate 
treatment. Williams agrees with Schick that laparotomy is the best 
method of coping with the emergency, and recommends the extirpa- 
tion of the uterus when the torn surfaces of the vagina cannot be 
united by sutures. Kaufman urges the invariable extraction of the 
fetus through the vagina, even though craniotomy be necessary, fol- 
lowed by closure of the rent from below if possible. In many of the 
cases reported, the only treatment consisted in the extraction of the 
child and the tamponade of the vagina with gauze. Everke very 
strongly urges the retention of the uterus whenever possible. Nat- 
urally, the question arises as to what is the best method of dealing 
with future pregnancies in women who have previously been the 
victims of this accident. Theoretically, at least, labor in such women 
is very dangerous, for in addition to the factors previously present, 
we have the scar resulting from the rupture. Kaufman records three 
instances of women going through labor successfully after previous 
colporrliexis. Kalomenkin, Baumbach, and Saks, on the other hand, 
have reported cases of rupture of the vagina for a second and third 
time in the same patient. Accordingly, it would seem that all patients 
who have had previous colporrliexis should be in the hospital dur- 
ing the latter weeks of the next succeeding pregnancy, and cesarean 
section, with sterilization, performed either before or at the onset of 
labor. 

CONCLUSIONS 

1. Colporrliexis is a serious complication of labor, and is of more 
frequent occurrence than a review of the American literature would 
indicate.’ 2. Its importance has been underemphasized in our text- 
books. 3. A majority of the cases of colporrliexis are of traumatic 
origin. 4. The case of spontaneous colporrliexis reported emphasizes 
the importance of the pendulous abdomen as an etiologic factor. 
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. AN ANALYSIS OP THE MATERNAL AND FETAL DEATHS IN 
A SERIES OP TWO HUNDRED NINETY-ONE 
CESAREAN SECTIONS 

By Hilliard E. Miller, M.D., P.A.C.S., New Orleans, La. 

( From the Department of Gynecology of the School of Medicine of Tulane 

University) 

T HE report recently made by the New Orleans Gynecological and 
Obstetrical Society, which covers the cesarean sections performed 
in six of the hospitals of the city over a period of six years, and 
which is shortly to appear in the New Orleans Medical and Surgical 
Journal, contains much material worthy of further intensive study. 
Particularly does it seem to me that an analysis of the maternal and 
fetal deaths in the series cannot fail to be of value, since, after 
all, the principal reason for cesarean section is to save two lives, and 
a high fetal and maternal mortality, as this undoubtedly is, definitely 
defeats that purpose. 

It might be well, first, briefly to summarize the findings of the spe- 
cial committee appointed by the Society from the six hospitals repre- 
sented in its membership to make the report (Dr. E. L. Ring, Chair- 
man, Charity Hospital; Dr. John P. Dicks, Mercy Hospital; Dr. 
Hilliard E. Miller, Touro Infirmary; Dr. P. B. Salatich and Dr. H. V. 
Sims, Hotel Dieu; Dr. T. B. Sellers, Baptist Hospital; Dr. C. A. Wall- 
billich, Presbyterian Hospital). During the years covered by the re- 
port, 1921 to 1926, inclusive, two hundred, ninety-one cesarean sec- 
tions were performed in the six hospitals, and the incidence, based on 
the fifteen thousand, two hundred and ninety deliveries in the same 
period, was about 1.93 per cent. The committee regarded it as worthy 
of special comment that the lowest incidence, 1.2 per cent, was at 
Charity Hospital, -where the highest percentage of abnormal labors is 
naturally handled, and congratulated the staff, in the words of Wil- 
liams, “on permitting so many operative possibilities to escape.” The 
ages ranged from thirteen to forty-five, and the stage of gestation from 
five months in one case to term in 81.4 per cent. Previous abnormal 
labors had included thirty-five stillbirths, four craniotomies and fifty 
cesarean sections ; five of the latter had been done for the second time. 
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Moic than a quaiter oi the operations were done by three men, one an 
obstetrician, two general surgeons, and twenty men had performed 
one operation each. The classical technic was employed in seventy- 
two eases in 'which operative details were given, the Porro in 4.2 per 
cent, the transperitoneal low cervical technic in 12.7 per cent, and 
miscellaneous procedures in 11.1 per cent. Sterilization by resection 
of the tubes was done in 11 per cent of the cases, and simultaneous 
operations included myomectomy once, complete hysterectomy for car- 
cinoma of the cervix once, and appendectomy one e, eclampsia being 
the indication for the surgical delivery. The study of the position of 
the fetus and the measurements is of little value, and the committee 
felt obliged to comment, in view of the number of times this informa- 
tion was laelcing, that such facts are essential to any complete ob- 
stetric record. They also comment on the fact that in but seven of 
the fifty cases which had been previously submitted to cesarean sec- 
tion was the scar adequately described, which they characterize as 
almost a calamity, in view of the fact that only by such studies as this 
can any definite conclusions be reached as to the wisdom of permitting 
future spontaneous labors after cesarean section. The operation was 
elective in 18.2 per cent of the cases, and a definite test of labor was 
permitted in 8.2 per cent. Labor had begun in 50 per cent, the dura- 
tion ranging from under five hours in six cases to over seventy-five 
hours in two. The number of examinations ranged from one in forty- 
five cases to nine in one ; seven patients had had only rectal examina- 
tions and nineteen had had none at all. In the twenty-four eases in 
which it was stated specifically, that the membranes had raptured, 
the duration of the rapture ranged from under five hours in six to 
over forty -five hours in three. Previous manipulations included packs, 
forceps, version, craniotomy, excision of cervical tissue (for immediate 
diagnosis in suspected carcinoma of the cervix), artificial rupture of 
the membranes (liydramnios), manual dilatation and bags. The prin- 
cipal indications included contracted pelvis, eclampsia, other toxemias, 
placenta previa, premature separation of the placenta, disproportion, 
previous dystocia, previous abdominal delivery, malpositions, inertia 
and prolonged labor, and undilatable cervices due to previous opera- 
tions. There was also a miscellaneous group of promiscuous indica- 
tions, as might be expected in a series of operations done by sixty 
different men. Distention was a feature of the convalescence in 36.9 
per cent of the cases, and vomiting in 27.4 per cent. The recovery 
was definitely febrile in 63.5 per cent (based on the criterion of fever 
above 101° at any time, or fever above 99° for more than three days). 
Complications included the various types of obstetric and surgical con- 
ditions to be expected after laparotomy performed for these indica- 
tions; it is worthy of special mention that dilatation of the stomach 
was a marked feature in seventeen cases. 
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The mortality tables, taken without change from the report of the 
Committee, are herewith appended. 

An analysis of the maternal mortality from the standpoint of indi- 
cations for operation (Table I) confirms, first of all, the fact which is 
now universally admitted, if not always universally applied, that 


Table I. Maternal Mortality (47-16.1 Per Cent) 
Analyzed as to Operative Indications 


Contracted pelvis 8 (out of 107) 

Eclampsia 17 (out of 41) 

Other toxemias 3 (out of 12) 

Placenta previa 3 (out of 33) 

Premature separation placenta 1 (out of 6) 

Disproportion 1 (out of 16) 

Inertia and prolonged labor 5 (out of 28) 

Cervical scar tissue 1 (out of 10) 

Rupture uterus or sear 3 (out of 5 ) 

Cardiac lesions 2 (out of 4) 

Fibroids 2 (out of 2) 

Not stated 1 (out of 2) 


Total 47 


Table II. Maternal Mortality Analyzed as to Causes of Death 


Peritonitis 6 

Septicemia 3 

Rupture uterus or sear 3 

Toxemia 3 

Eclampsia 10 

Placenta previa 1 

Premature separation placenta 1 

Acute dilatation of stomach 2 

Pneumonia 1 

Vaginal hemorrhage 2 

Heart lesions 2 

Embolus 5 

Doubtful • 2 


Table III. Maternal Mortality Analyzed as to Duration of Labor 


Elective 3 

Test of labor 1 

Labor not begun 20 

Labor begun 23 

Examined (stated) 15 

Membranes ruptured (stated) 4 

Pack 1 

Attempts at delivery 1 

Fever at operation 2 


(mainly eclampsia) 

(probably several others) 
(probably others) 

(version, forceps, craniotomy) 


eclampsia per se is not an indication for cesarean section. Out of 
forty-one eclamptics in this series of two hundred ninety-one eases, 
seventeen were lost, a mortality for that condition of over 41.5 per 
cent. More than one winter has called attention to the dual mortality 
of eclampsia, from the disease itself and from the radical measures 
employed to combat it, and in my opinion, not only the gross mortality 
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Table IV. Fetal Mortality (55-18.9 Per Cent) 


Pelvic contraction 

Placenta previa 

Premature separation placenta 

Eclampsia 

Toxemias 

Puptnro uterus or scar 

Neglected labor 

Congenital malformations 

Tonic contraction of uterus 

Cerebral hemorrhage 

Prematurity 

Uterine fibroids 

Doubtful 

Total 


2 

13 

4 
8 
7 

5 

e 

4 

1 

1 

1 

1 

O 

55 


(1 attempted high forceps) 
(9 premature) 

(1 premature) 

(4 premature) 

(4 premature) 

(1 premature) 


(placenta previa) 


(20 premature) 


Table V. Maternal and Fetal Mortality Analyzed by Tears 


YEAR 

MATERNAL 

FETAL 

1921 

22 per cent 

20 per cent 

1922 

2C.3 per cent. 

21.5 per cent 

1923 

11 per cent 

22.2 per cent 

1924 

12.5 per cent 

17.5 per cent 

1925 

14 per cent 

14 per cent 

192C 

10 per cent 

10 per cent 

Total 

1G.1 per cent 

18.9 per cent 


in this study, but tbe fact that more than 50 per cent of the women 
who were lost died within three days after operation, some of them 
within a few hours, seems to prove that the additional shock of such 
an operation is more than a thoroughly toxic patient is able to endure. 
Moreover, such a mortality is entirely unnecessary. Even the poorest 
of the conservative measures gives better results than this, and Strog- 
anoff ’s latest reported mortality is less than 3 per cent. On the service 
of Dr. C. Jeff Miller at Charity Hospital, to quote results with which 
I am familiar at first hand, the employment of the modified Stroganofi 
method has reduced the maternal mortality to approximately 8 per 
cent, and I am aware that equally good results are reported from other 
clinics. 

Of course if an absolute indication exists, in connection with the 
eclampsia, for the performance of cesarean section, — which was not 
the case in any instance in this series, — then we have no choice hut 
to subject the patient to the additional risk. I am willing to grant, 
theoretically, that this mode of delivery may be warranted in the 
occasional ease in which conservative measures have not availed, when 
the patient is a primipara and the cervix is long and rigid, so that 
induction of labor would mean extensive manipulations, thus increas- 
ing the risk of sepsis to which these women are notoriously liable, and 
tbe labor itself would probably be long and tedious. Cesarean section, 
however, is never justified in the acute convulsive stage, and per- 
sonally I have never seen a case in which I considered it justified 

at all. 
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Equally unwise, in the average ease, is the performance of cesarean 
section for other toxemic conditions, as the death rate of 25 per cent 
in this series quite clearly proves. Most of these complications can be 
handled satisfactorily by conservative measures, and if an increasing 
toxemia seems to demand emptying of the uterus, induction of labor 
by bag or catheter offers decidedly less risk to the patient. 

The mortality for cesarean section in placenta previa in this series 
is less than 10 per cent, which on the surface appears excellent. I 
question, however, whether even that mortality is necessary in this 
complication. There is no doubt that abdominal delivery is occasion- 
ally warranted, particularly in the central type, when the patient is 
in good condition, at or near term, when infection is absent, or rather 
when infection has not been introduced by promiscuous examinations 
and other vaginal maneuvers, and xvhen there is reason to believe that 
a living child may be secured, conditions which are seldom met in gen- 
eral practice. That other, more conservative measures, however, give 
better results in the average case is beyond dispute. In a series of 
cases studied by Dr. C. Jeff Miller in 1924 from the records of Charity 
Hospital, all but one of the deaths occurred in the group handled by 
radical measures, including cesarean section, and three-quarters of the 
mox*bidity occurred in the same group, which seems more than a co- 
incidence. Moreover, in eighteen cases handled on Dr. Miller’s own 
sendee, where conservative treatment has long been the rule, the mor- 
tality was zero, which again seems more than a coincidence. 

In premature separation of the placenta the situation is different 
and cesarean section is frequently a justifiable procedure. This is 
particularly true when there is reason to believe that there has been 
a marked extravasation of blood into the uterine musculature, so that 
the organ is incapable of further contraction, even after the child has 
been delivered, and hysterectomy may be necessary as a life-saving 
measure. This mortality, one out of six cases, is certainly not ex- 
ceptionally high. 

The eight deaths in contracted pelves occurred mainly, as might be 
expected, in unrecognized or neglected cases. A detailed study of 
the records makes it obvious that in many of these patients the con- 
traction was of such a character that vaginal delivery was either im- 
possible or extremely unlikely, and the fact that long and exhausting 
labors were permitted, which, to judge from the records, could not 
possibly be described as trial or test labors, seems to indicate that 
either faulty diagnosis or frank carelessness was responsible for the mor- 
tality. In the same category must be set down the one death in the 
sixteen cases of disproportion and the five deaths in the twenty-eight 
cases of uterine inertia or prolonged labor. Craniotomy, particularly 
on a living child, is naturally repulsive, but I question seriously 
whether it is any more repulsive than the performance of cesarean 
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section on exhausted and infected women, as many of these obviously 
were. The fact that in many instances the patients were admitted in 
this condition, after hours of labor, does not lessen the responsibility 
of the operating surgeon, in whose hands the final decision rests. It 
lias long been recognized that cesarean section entails a definite risk 
when the patient lias been in labor for hours, when the membranes 
have long been ruptured, when repeated examinations have been made, 
and when vaginal delivery lias been attempted. The comprehensive 
studies of Routh and Holland have proved this point so adequately 
that further reiteration is unnecessary, but a study of Table III, which 
analyzes the deaths from the standpoint of the duration of labor, is 
illuminating. 

In this connection, too, I would call attention to the very valuable 
study recently made of the bacterial content of the uterus at cesarean 
section by Harris and Brown of the Johns Hopkins Hospital and re- 
ported in the February, 1927, issue of the American Journal of Ob- 
stetrics and Gynecology. In practically every case in which the oper- 
ation was done later than six hours after the onset of labor, bacteria, 
sometimes of a very virulent type, were found in the loAver uterine 
segment. 

It is significant, too, that in five-sixths of the patients lost in whom 
labor had not begun, the indications were mainly eclampsia, other 
toxemias and placenta previa. In one case in which the indication 
for abdominal delivery was the presence of fibroids, the child was 
dead on admission and the patient was frankly infected, the tempera- 
ture being over 100° F. at the time of operation. 

Analyzing the figures from the standpoint of the immediate cause 
of death, six deaths from peritonitis seems unusually low, and I am 
inclined to agree with the committee that this is probably incorrect. 
The death of two patients from postoperative vaginal hemorrhage is 
rather unusual, particularly in view of the fact that three other pa- 
tients, who recovered, developed the same complication. The inci- 
dence of embolus, five out of forty-seven cases, is quite high, but care- 
ful study of the records shows that the diagnosis is definite from the 
clinical side, and in one instance it was verified by autopsy. In one 
case in this group the indication for abdominal delivery was an un- 
dilatable cervix due to extensive sear tissue, and death occui*red on 
the table, just as the skin sutures were being inserted. 

The deaths from rupture of the uterus after cesarean section of 
course carry their own lesson, that when a woman has once been de- 
livered abdominally, her life is in jeopardy in all future pregnancies 
unless the utmost watchfulness is practiced throughout her pregnancy 
and labor. In one of these cases the administration of three doses of 
pitui trin after hours of hard pains seems an almost inexplicable pro- 
cedure, and in another instance it is equally difficult to understand 
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why a patient who had had a markedly febrile convalescence after her 
former cesarean (for placenta previa) should have been permitted to 
continue in labor for more than twelve hours before her admission to 
the hospital; rupture occurred an hour after admission. 

For some reason, cesarean section, even when done under the most 
favorable conditions and as an elective procedure, seems to carry with 
it a mortality higher than that which accompanies the average opera- 
tion. Polak estimates it at 2 per cent, but our figures, three out' of 
the fifty-four elective cases in the series, 5.5 per cent, are even higher. 
One of these patients had multiple fibroids and myomectomy was done ; 
death occurred on the fourth day, apparently from acute dilatation of 
the stomach, possibly from peritonitis. The second patient had a gen- 
erally contracted pelvis, and death occurred four hours after opera- 
tion, from vaginal hemorrhage. The third case should possibly not 
be classed as elective, since the patient’s condition, due to a heart 
lesion, was bad when operation was undertaken. Even with this case 
excluded, however, the mortality in the elective group is 3.7 per cent. 

In one of the fatalities the technic is described as “ extraperitonea], ” 
and the exact nature of the procedure is unknown. In two instances 
the Porro operation was done, one the ease of infected myomata al- 
ready described, the other a face presentation in which other methods 
of delivery had failed, including manual rotation of the head, version, 
forceps and craniotomy. In the latter case, at least, it is doubtful 
whether any technic could have saved a woman already so frankly 
infected. All of the other deaths followed the employment of the 
classical technic. As a matter of interest I might add that during 
the last two and a half years which the study covers, thirty-one opera- 
tions were done by the transperitoneal low cervical technic (mainly 
the laparotrachelotomy described by DeLee), without a single fatality, 
in spite of the fact that in several instances the patients were undoubt- 
edly infected. Personally I have used only this technic for the last 
two years, and because of the uniformly successful results I have 
widened my indications for cesarean section in that I am now deliver- 
ing patients by this method where once I should not have dared to 
attempt it. 

Glancing at the fetal mortality, one is struck first by the fact that 
twenty out of the fifty-five deaths, roughly 36 per cent, occurred in pre- 
mature children. Immediately the question arises whether cesarean 
section is justified in premature babies. It is, of course, difficult to es- 
tablish academic rules, but speaking categorically, I would say that 
it is practically never justifiable under the eighth month, with the 
possible exception of a central placenta previa, in a primipara, when 
it may be done at any time, without regard for the child, as a life- 
saving measure for the mother. Prior to the eighth month the com- 
plications of pregnancy, which are mainly hemorrhage and toxemia, 
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can be belter handled from the mother's standpoint by other methods. 
Moreover, few of Ihem demand prompt evacuation of the uterus, and 
it is obviously unfair to the mother to subject her to the additional 
risk which even an elective cesarean implies for the sake of a child 
whose viability is, at the best, doubtful, since hemorrhage and toxemia 
are the two conditions which do most to jeopardize the life of the 
child in utero. 

In this series, 20 per cent of the babies born of eclamptic mothers 
were either stillborn or lived but a few hours, and more than half of 
them were premature. Thirteen children were lost as a direct result 
of placenta previa, which is more than 39 per cent, and in two other 
instances, one of congenital malformation and one of cerebral hemor- 
rhage, this condition was also present, so that the high fetal death 
rate more than counterbalances the comparatively low death rate of 
30 per cent for the mothers. In the instances of premature separation 
of the placenta the fetal death rate of two-thirds is not surprising; 
rather it is surprising that any children at all were saved. In rupture 
of the uterus the death rate of 100 per cent is to be expected. 

Of the four congenital malformations, two, a hydrocephalus and 
an anencephalus, were diagnosed prior to operation, which, as a mat- 
ter of fact, was done in each instance on the indication of the fetal 
anomaly. It is hard, in each case, to comprehend the reasons. De- 
livery b 3 r other methods is always possible unless an absolute contrac- 
tion exists, when craniotomy is warranted, and it seems scarcely fair 
to subject a wo'man to the risk of her life for the sake of a child who 
either cannot live or who will be a congenital idiot. The case of 
congenital fetal anasarca could scarcely have been diagnosed before- 
hand; the roentgenogram indicated a marked disproportion between 
the child, which weighed eleven pounds, and the maternal pelvis, 
which was of the borderline contracted type, and the patient had lost 
three previous children. Preoperative diagnosis of the fetal anomaly 
would, of course, have justified embryotomy. In the fourth case the 
operation was done for placenta previa, and the fetal condition, an 
incomplete inteiwentricular septum, was not diagnosed until autopsy. 

Table Y shows that during the .years of this study the maternal 
and the fetal mortality have been steadily decreasing, from the peak 
of 26.3 per cent for the mothers in 1922, and 22.2 per cent for the 
babies in 1923, to 10 per cent for each in 1926. I agree absolutely 
with the conclusions of the committee that this gratifying improve- 
ment is due to three distinct factors. First, eclampsia as a routine 
indication has been practically eliminated since 1922; the general 
surgeon and the occasional operator may still be doing cesarean sec- 
tion for this complication, but the obstetrician is not. Second, more 
and more the tendency is to restrict the operation to absolute indica- 
tions and to eliminate its promiscuous performance on vague indiea- 
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tions or none at all. Third, the transperitoneal low cervical cesarean 
section is being more and more widely employed, particularly in eases 
of frank or suspected infection, and on one or two services it is 
practical^ routine. 

A study of the comparative fetal and maternal mortality at Charity 
Hospital, which may fairly be taken as representative, for the last 
ten years, shows that along with the steadily decreasing fetal and 
maternal mortality has gone a progressively decreasing incidence for 
cesarean section, which for the last four years has been approximately 
1 per cent. Possibly these two facts are purely coincidental, but I 
am more inclined to agree with the Committee that the lowered mor- 
tality is attributable not only to the fact that Ave are doing better 
obstetrics, but also to the fact that Ave are restricting cesarean section 
to those cases in AAdiich it is really indicated, Avhile at the same time 
Ave are not Avithholding it in those cases in Avhich it should be done. 

In spite of a progressive improvement, hoAvever, our mortality rates 
are still too high. When in tAvo hundred ninety-one cases Ave lose 
forty-seven mothers, a rate of 16.1 per cent, and fifty-fiwe children, a 
rate of 18.9 per cent, and Avhen in sixteen of these cases the fatality 
is a dual one, surely Ave have no right to congratulate ourselves upon 
the fact that Ave did not lose more, AAdiich is Avliat a complacent accept- 
ance of the situation really amounts to. Whether Avomen, in order to 
bring children into the Avorld, should be subjected to a risk of even 10 
per cent, AAdiich is apparently the best Ave have to offer them, is cer- 
tainly a matter for grave soul-searching. My oavii opinion is that Ave 
have no moral right to perform cesarean section on any but absolute 
and established indications until every possibility of vaginal delivery 
has been Aveighed and discarded. 

While it is possibly not strictly germane to the subject, these figures 
suggest one other consideration to me, the matter of prenatal care. 
Hoav many of these deaths, at least among the mothers, could have 
been eliminated if such care had been given? Eclampsia is admittedly 
a preventable complication of pregnancy in all but a minimal number 
of cases, yet in this small series seventeen Avomen died from it. Pre- 
eclamptic toxemia can likeAvise be pret^ented from becoming acute 
in a large majority of cases, AAdiile in the toxemias due to nephritis, 
the condition should be recognized and treated long before it becomes 
acute, even if it means the early interruption of the pregnancy. Pa- 
tients Avith contracted pelves of the borderline type should be given 
the test of labor only in a hospital with proper aseptic precautions, 
and patients Avitli absolute contractions should not be permitted to 
go into labor at all, or should be operated upon immediately after 
pains have begun, yet a study of these figures shoAvs that repeatedly 
patients in A\diom cesarean section Avas eA T entually done were per- 
mitted to undergo long and exhausting labors, many times Avith 
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vaginal manipulations as well, before operation was clone as a last 
desperate resort. Ancl finally, the hemorrhages of pregnancy, while 
they are not, strictly speaking, preventable conditions, are certainly 
complications which demand the most careful observation, as well as 
the prompt termination of the pregnancy, though not usually, as I 
have already said, by cesarean section. 

During this same period, 1921-1926, but not included in this study, 
nine vaginal cesareans were done in these six New Orleans hospitals, 
and four postmortem cesareans, and a word concerning them might 
not be amiss. In the vaginal cases the indications included eclampsia 
in four cases; preeclamptic toxemia in one; an undilatable cervix 
due to scar tissue in one (this was a neglected case, admitted after 
thirty hours of labor, six vaginal examinations, and attempted manual 
dilatation) ; central placenta previa in one (this patient died on the 
table) ; pernicious vomiting- in one (this was practically a postmortem 
affair, done just previous to the mother’s death in an endeavor to 
save the child, earlier intervention having been repeatedly refused 
on religious grounds) ; and abdominal fixation in one (the condition 
was not recognized, because of an incomplete history, until vaginal 
manipulations had made an abdominal operation out of the question, 
and decapitation and embryotomy were necessary before extraction 
could be completed). The fetal mortality was eight, 88.8 per cent, 
which is scarcely surprising in view of the fact that most of the preg- 
nancies were of only seven or seven and a half months’ duration. Six 
mothers were lost, 66.6 per cent. These figures are not such as to 
encourage an extension of this mode of delivery, and as a matter of 
fact its field is becoming more and more limited. It is never indi- 
cated in the hemorrhagic complications, and practically never in 
eclampsia, now that conservative measures have superseded radical 
ones. It might, however, be the occasional choice in a multipara pre- 
viously delivered by abdominal section for other than the absolute 
indication of contraction, if it were felt that the scar might not hold. 
The technical difficulties practically always contraindicate its per- 
formance in primiparae. 

In the four postmortem cesareans the maternal causes of death 
included toxemia culminating in bronchopneumonia, placenta previa, 
rupture of the uterus and tetanus. The child bom of the toxemic 
mother lived thirteen hours, the others were stillborn. This opera- 
tion, while legally justifiable, is really warranted in only a minimal 
number of cases, since the baby’s chances are usually negligible, par- 
ticularly if the mother has died of either toxemia or hemorrhage. 

512 Hibernia Building. 



■ THE TOXEMIAS OP PREGNANCY IN RELATION TO CHRONIC 
CARDIOVASCULAR AND RENAL DISEASE 0 

By Jean Corwin, M.D., and W. W. Herrick, M.D., New York, N. Y. 
(From the Sloane Hospital for Women and the Department of Gynecology and 
Obstetrics and of Internal Medicine of the College of Physicians and 
Surgeons , Columbia University) 

T HE nonsurgical phases of obstetrics should have more attention 
from the medical practitioner than has heretofore been given. Not 
only do the medical aspects of childbearing call for unusual skill and 
discrimination in their management, they also throw light upon cer- 
tain more general problems in internal medicine. Pregnancy is a great 
efficiency test of the maternal organism. Being not only a parasite 
but an activator, the fetus in its growth calls for adaptative changes 
in all the important organs of the mother. If pregnancy is to proceed 
normally, this manifold adaptation must be harmonious and coordi- 
nated. Many of the pathologic changes of pregnancy having medical 
interest seem to arise from failure of a given organ or system to do 
its share in this process. It is probably too much to say that as a woman 
reacts to pregnancy, so will she react to the general wear and tear 
of life, but if this dictum is even partially true, the pregnant and 
parturient woman whose reaction to pregnancy is abnormal should 
have the benefit of medical as well as surgical supervision. 

The so-called toxemias of pregnancy present striking examples of 
maternal maladaptation to fetal growth. Much effort has been spent 
in fruitless attempts to isolate a special toxin responsible for these dis- 
orders. The attempt to learn what physical type of woman breaks 
down under stress of pregnancy, what pathologic changes she shows 
before or during pregnancy and particularly in the months and years 
following delivery, seems a more promising line of inquiry. 

What organs or systems most frequently share in this breakdown? 
The liver, the kidney, the retina, the cardiovascular and the nervous 
systems give the most readily demonstrable clinical or necropsy evi- 
dence of pathologic change. In pernicious vomiting and acute yellow 
atrophy the liver seems to bear the brunt of disturbance ; in other 
types of toxemia, the kidney ; in others, the cardiovascular system. In 
eclampsia, the liver and nervous system may be drawn in, together with 
the cardiovascular and renal systems. Often mixed forms occur which 
baffle classification and bring up the question as to whether these 
types are but variants of the same species. 

In this paper we shall discuss the examples of maternal maladapta- 


*Read at a meeting of the New York Academy of Medicine, December 21, 1020. 
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tion to pregnancy that exert important but not exclusive effects upon 
the kidney and cardiovascular systems. The evidences of these effects 
which we have thought of value are given in detail. 

Hypertension . — In a pregnant woman a blood pressure of 140 mm. systolic is 
considered hypertension. In the antepartum observations pressures were read under 
the ordinary conditions of an out-patient department or the medical ward and 
without special precautions ns to posture, relaxation, etc. Contrary to the general 
opinion, it is our experience that the average normal pregnancy is characterized 
by an arterial hypotension. We are convinced, therefore, that the figure cited in- 
dicates definite hypertension. In our clinic all cases whose blood pressure reached 
140 mm. arc especially observed and measures are taken to prevent the development 
of further toxemia. 

Albuminuria . — The heat and acetic acid test is used. A flocculent precipitate of 
any amount is in this report spoken of as a marked albuminuria. 

Nitrogen Jletcniion . — In a normal pregnancy the nonprotein nitrogen and urea’ 
nitrogen are low, figures for the former running about 15.0 to 30.0 mg. per cent. 
Cases with nonprotein nitrogen above 40 mg. are listed as examples of nitrogen re- 
tention. This distinction has been justified by the course of pregnancy in cases of 
this kind. 

Cardiac Hypertrophy . — As a rough, practical measure of this, a point of maximum 
impulse four inches or more from the midsternum is considered as indicating 
hypertrophy. In the antepaTtum cases, owing to the rotation of the heaTt upward 
and outward by the pregnant uterus, this standard is inaccurate. Postpartum, 
however, it can be admitted and is found to fit consistently into the picture of 
cardiovascular changes. 

Arteriosclerosis . — Sclerosis of the large vessels is judged by the condition of the 
brachial or radial arteries. To bo termed sclerotic a vessel must not only be 
palpable, it must give an unquestioned impression of increased bulk and firmness. 
While it is admitted that changes may appear in one part of the vascular field 
and not in another, the clinician is dependent for direct evidence of pathologic 
changes in the smaller arteries upon examination of the retina. The changes 
looked for are constriction of the veins with or without their displacement at 
the points of crossing of the arteries, a general narrowing of caliber, variation 
in caliber or contour, hemorrhages, and white patches with or without pigment. 
Of lesser importance, but of value as accessory evidence, are tortuosity of the 
vessels and a high arterial light reflex. Such a picture may indicate a real sclerosis 
of the retinal arteries, or, in some cases at least, a more transient increase in their 
spasticity. Diffuse edema of the retina is. characteristic of some types of toxemia. 
Patches of exudate such as are usual in albuminuric retinitis arc not infrequently 
seen in toxemia of pregnancy. We have twice observed partial detachment of the 
retina. 

Jidema . — When not of mechanical or inflammatory origin, edema is assumed to 
imply a cardiovascular or renal disturbance. 

Rough though such clinical criteria may be, they will serve to throw 
light upon the reaction of the important systems in question to the 
stress of pregnancy. 

Observations of the cardiovascular-renal status have been recorded 
throughout pregnancy and in a special follow-up clinic in which pa- 
tients have been studied from six weeks to six years postpartum. We 
have attempted by careful questioning and frequent physical exami- 
nations to gain an insight into the natural history of this disorder, its 
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background, earliest manifestations, and development in relation to 
environmental changes. 

Records of prepregancy observations of these patients have been 
secured where possible from physicians and hospitals. Some patients 
have been studied through several pregnancies. In most eases, how- 
ever, we lacked accurate prepi’egnancy data. 

. . CLASSIFICATION 

In our description of the toxemias that seem to affect chiefly the 
cardiovascular system or the kidney, we have used leading clinical 
features as the basis of classification. Three clinical forms are thus 
dealt with. 

The first may be called the acute convulsive or eclamptic toxemia; 
the second, nephritic toxemia; the third, the hypertensive or cardio- 
vascular toxemia. These have many symptoms in common. Head- 
ache, visual disturbances, vertigo, vomiting, changed mental states, 
epigastric pain, jaundice, even convulsions may be present in any 
type. Hypertension, albuminuria, oliguria, edema, retinal changes 
may also be found in each. Differentiation depends more upon the 
severity and time of appearance of certain symptoms than upon their 
mere presence. 

Hnder convulsive toxemias are grouped all cases which had con- 
vulsions. Under the heading nephritic toxemias are placed cases with 
prolonged and marked albuminuria, or with a nonprotein nitrogen of 
40.0 mg. per cent or more in the circulating blood! The remaining 
cases we speak of as the hypertensive or cardiovascular toxemias. 
These have hypertension xvithout convulsions and without nitrogen re- 
tention or marked and prolonged albuminuria. We have found that 
examples of essential hypertension existing before pregnancy exhibit 
this type of toxemia during pi'egnaney almost without fail. The 
course of this toxemia during pregnancy and in the follow-up indi- 
cates its probable identity with essential hypertension, hyperpiesis or 
hypertensive cardiovascular disease. That childbearing can reveal 
essential hypertension when that disorder is latent and aggravate it 
.when it is actively present is a fact that should be recognized by every 
obstetrician and every internist. The hypertensive and nephritic 
forms of toxemia are closely related. The difference in their course 
and prognosis for both mother and child, however, makes their separa- 
tion desirable on clinical grounds. 

This report deals with all cases studied in the follow-up clinic for 

toxic cases and represents unselected material. 

* 

Acute Convulsive Toxemia: Eclampsia . — In eclamptic cases of the 
convulsive type treated at the Sloane Hospital in the last five years, 
the maternal mortality was 14 per cent. The fetal mortality was 55 
per cent for all cases, 72 per cent for the antepartum cases. It is ex- 
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pected that the routine use of intravenous magnesium sulphate will 
bring down both maternal and fetal mortality and avert convulsions 
in many preeclamptic patients. 

The pathologic changes are degenerative rather than inflammatory. 
They arc distinctive in the liver, less so in the kidney and the other 
parenchyma. In this clinical report they need not be given. 

Fifty-six cases of convulsive toxemia have been studied. As these 
are all our eases which had convulsions, they include a few cases in 
which there was previous chronic cardiovascular disease or nephritis. 
They should ideally be grouped as (1) acute eclampsia, (2) chronic 
cardiovascular-renal disease with superimposed eclampsia, and (3) 
uremia. 0 Clinically, it has been impossible to make these distinctions 
consistently; histories of emergency patients have been unsatisfactory 
and necropsy material scant. All convulsive cases are, therefore, 
studied here as a single group. Similarly, the cases often described 
as preeclamptic, i.e., in which convulsions which seemed impending 
did not actually occur, are not separately treated. Some of the re- 
sults may be summarized. 

I. STATISTICAL STUDY OF CASES OF CONVULSIVE TOXEMIA 

Blood Pressure . — This was recorded in 56 cases. Hypertension was 
observed in all but two. In two more the systolic blood pressure did not 
go above 140. The minimum pressure was 130/70; the maximum 
288/190. The average systolic pressure in all cases was 185 mm.; the 
average diastolic pressure 313 mm. 

The Heart . — The size of the heart was recorded in 37 cases. Of'these 
46 per cent showed an apex 4 inches or more from the midsternum. In 
54 per cent the point of maximum impulse was mesial to this. 

II. RETINAL CHANGES 

Ophthalmoscopic examinations were recorded in 37 cases. Of these, 
65 per cent showed changes of the type already specified. In the re- 
mainder the fundus was normal. Among the 24 cases with noticeable 
alterations in the retinal picture, 22 had edema, 15 changes in the ves- 
sels, 12 exudate, 11 hemorrhages, 4 pigmentation, 2 detachment of the* 
retina. 

The most characteristic as well as the earliest change is a diffuse 
edema of the retina. This often precedes by several days the other 
features listed. Spasticity of vessels, hemorrhage, exudate and pig- 
mentation usually mark the later states of the disturbance. 

III. EDEMA 

In 40 cases there is record in respect to edema. Edema was present 
in 32 or 78 per cent ; absent in 9 or 22 per cent. 

*Stancler t H. J.. and Peekham, C. H., AM. Jour. Oust, and Gynec., 1026. xl, r,8S. 
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Table I. Convulsive Toxemia 


SUBSTANCE 

NO. CASES 

maximum: 

MINIMUM 

AVERAGE 

Nonprotein Nitrogen 

46 

173. 

mg. 

20.2 

mg. 

39.7 

mg. 

Uric Acid 

44 

13.7 

mg. 

1.8 

mg. 

6.2 

mg. 

Chlorides (plasma) 

17 

780. 

mg. 

526. 

mg. 

605. 

mg 

Calcium 

If) 

10.6 

mg. 

7.5 

mg. 

8.8 

mg. 

Cholesterol 

40 

723. 

mg. 

106. 

mg. 

315. 

mg. 

Fibrinogen 

40 

-945. 

mg. 

165. 

mg. 

588. 

mg. 

Creatinin 

19 

3.95 

mg. 

1.16 

mg. 

1.6S 

mg. 


Chemistry of the Blood . — Our observations are given in Table I. 

• Our blood chemistry records show an average increase in the uric 
acid, cholesterol and fibrinogen and a diminution in the calcium. 

Of the 56 cases, 8 died, 4 could not be traced. Follow-up observa- 
tions were made on the remaining 44. Of these 14, or 32 per cent, had 
persistent hypertension; 15, or 34 per cent, had some degree of albu- 
minuria. In 17 of 28 cases (61 per cent) in which the retina was 
studied, definite changes of the kind already described were found. 
Cardiac hypertrophy was found in 14 of 37 cases (38 per cent). 
-Thickening of the large vessels was apparent in 23 per cent. Edema 
was jiresent in 4 of 41 cases observed (10 per cent). 

In other words, more than one-third of these examples of eclampsia 
showed lasting and sometimes serious signs of disease from six weeks 
to six years postpartum. These changes were in the cardiovascular- 
renal system or the retina. 

Thirteen of these cases were studied in later pregnancies. None 
had a repetition of eclampsia, although in one case convulsions were 
apparently averted by treatment with magnesium sulphate. Five 
pregnancies were normal. Nine were marked by toxemia. There 
were two premature macerated fetuses, one premature baby which 
died shortly after birth, and one four-months’ miscarriage. One pa- 
tient was curetted because of an established chronic nephritis. It is 
notable that in a consecutive series of 154 toxic multiparae, twenty, 
or 13 per cent gave a history of convulsions in previous pregnancies. 

The question whether the cardiovascular and renal changes found pre- 
cede and perhaps form a basis of the toxic disturbance, or whether the 
changes are the result of the eclampsia, cannot be decided from the data 
at hand. Further medical study of the prepregnaney status of the 
.patients and new functional tests are needed. Our present impression 

• is that many patients showing this disorder during pregnancy have 
latent disease which is revealed and aggravated by pregnancy. 

Nephritic Toxemia . — Under this heading we have placed all noneon- 
vulsive cases with a nonprotein nitrogen above 40 mg. per cent and 
all those with marked and long standing albuminuria. A background 
of renal disturbance in many of those arbitrarily placed in this 
nephritic group is suggested by the finding that 19 per cent gave his- 
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toiy of previous renal disease while 52 per cent of the multiparae had 
had similar disturbances in former pregnancies. 

The average age was 29.4 years. In 18 per eent there was history 
of scarlet fever; in 12 per cent, lues. Eighty-three per eent had 
poor teeth ; 45 per eent had diseased tonsils. There was edema in 81 
per cent; headache in 58 per cent; visual disturbances in 60 per cent; 
vertigo in 3] per cent. 

Among the 64 eases the average systolic pressure was 196 mm., the 
average diastolic pressure, 1 13 mm. In 9, or 14 per cent, the blood 
pressure was not above 140 mm. systolic. It is of special interest that 
only 15 per eent of the cases had a blood pressure above 140 mm. on 
leaving the hospital two to three weeks postpartum. During a follow- 
up study over periods of from six months to six years postpartum, 
however, hypertension was found in 51 per eent of the same group. 
This confirms an impression that a normal or low blood pressure dur- 
ing the puerperium is no guarantee that hypertension will not re- 
appear during the months or years immediately following. 

During the toxemia, the apex of the heart was displaced to the left 
in 32 per eent of the eases. In the follow-up the corresponding figure 
was 54 per cent. Edema was present in 81 per cent, while in the group 
followed up it was found in but 4 per eent. Definite thickening of 
the brachial or radial arteries was found in 41 per eent of the follow- 
up group. 

The maximum, minimum and average figures for the important 
chemical findings in the blood are given in Table II. 


Table II. Nephritic Toxemia 


SUBSTANCE 

NO. CASES 

MAXIMUM 

MINIMUM 

AVERAGE 

MG. PER 100 C.C. 






35.2 


Nonprotein Nitrogen 

50 

74. 

mg. 

1G. 

mg. 

1 mg. 

Uric Acid 

55 

8.9 

mg. 

1.0 

mg. 

4.3 

■ mg. 

Chlorides 

15 

6.38 

mg. 

5.1 

mg. 

594. 

mg. 

Calcium 

19 

11.56 

mg. 

7.2 

mg. 

9.5 

mg. 

Cholesterol 

13 

522. 

mg. 

133. 

mg. 

266. 

mg. 

Pibrinogen 

44 

1110. 

mg. 

325. 

mg. 

573. 

mg. 


As might be anticipated, the patients with nonprotein nitrogen 
above 40 mg. per cent made the poorest obstetric records. There were 
8 such cases. Two of these mothers died within three years, one in 
uremia and one with pneumonia and nephritis; 6 of 8 fetuses died in- 
utero and were born macerated ; 2 were delivered living at term. Of 
5 mothers studied at a follow-up clinic, all showed cardiovascular- 
renal disturbance. 

The fetal mortality of the entire group of nephritic toxemia was 
47 per cent. 

Betinal examination revealed the following: diffuse edema m 40 
per cent; retinal exudate, 31 per cent; hemorrhage, 34 per eent; 
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changes in the vessels, 53 per cent. Some deviation from the normal 
retinal picture was present antepartum in 66 per cent of all cases in 
which the retina was examined, while during the follow-up period 
similar changes were noted in 55 per cent of the cases. 

During the toxemia these patients had varying amounts of albumin 
in the urine from a minimum of a very heavy trace with the heat and 
acid test to a urine “boiling solid.” On discharge from the hospital 
24 of 68 eases, or 35 per cent, had a flocculent precipitate of albumin 
in the urine. During the follow-up period 91 per cent of the 55 cases 
studied showed albuminuria. This was a flocculent precipitate in 
53 per cent. The residual nephritis is very mild but may become 
severe in another pregnancy, in an infection or other stress. 

Table III brings out the interesting point that cases who have had 
blood pressure of 190 mm. or over show an extremely high fetal 
mortality, 79 per cent, and a high incidence of lasting disease. 


Table III. Cases of Nephritic Toxemia 
Cardiovascular Status in Pregnancy 


BLOOD PRESSURE 

CARDIAC 

HYPERTROPHY 

THICKENED 

LARGE ART. 

1 RETINAL 

j CHANGES 

PETAL 

MORTALITY 

Blood pressure 

No. cases 

No. cases observed 

No."c hypertrophy 

Per cent cT hypertrophy 

No. cases observed 

No.~c thickening 

Per cent c" thickening 

No. cases observed 

No. "c changes 

Per cent If changes 

No. cases observed 

No. deaths 

Per cent deaths 

BH 

S 1 12 

33 5 15 

18 13 72 

4 1 25 

20 7 35 

12 7 58 


9 3 33 

36 12 33 

19 15 79 

Total 64 


3G 15 42 

36 24 66 | 

64 30 47 


The course of this tj r pe of toxemia is gradual. At times it seems 
not to progress but for weeks to remain at a level, with pallor, edema, 
hypertension and albuminuria. Accidental hemorrhage with prema- 
ture separation of the placenta may occur. Some degree of anemia 
is the rule; 32 per cent of our series had a hemoglobin of 70 per cent 
or less. Ominous symptoms are visual disturbance or an in- 
creasing retinitis, which may be asymptomatic or may threaten per- 
manent loss of sight; oliguria or anuria; retention of nonprotein 
nitrogen in the blood; deviation from normal mentality; epigastric 
pain; heightened reflex activity or convulsions. The latter are infre- 
quent, late and are probably uremic in character. When any of these 
do not yield to treatment, the uterus must be emptied. 

The maternal mortality in this variety of toxemia is not high. 
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Among our G4 cases there were no deaths in the hospital and but two 
in the follow-up period. 

The result of repeated pregnancies in women who have shown this 
“nephritic” type of toxemia is a matter of importance. In our series 
12 were observed in subsequent pregnancies. Of these, 5 attempts 
at reproduction were unsuccessful, resulting in fetal death. 


Tabu; IV. Cases or Nephritic Toxemia 
Cardiovascular Status in Follow-up 


BI.OOI) PRESSURE 
IN PREGNANCY 

CARDIAC 

nypERTKorny 

THICKENED 
LARGE ART. 

RETINAL 

CHANGES 

| HYPER- 
j TENSION 

MARKED 

ALBUMIN 

Blood Pressure 

No. cases 

No. eases observed 

No. e hypertrophy 

Per cent F hypertrophy 

No. cases observed 

No. c thickening 

Pov cent «T thickening 

No. cases observed 

No. c changes 

Per cent c changes 

No. cases observed 

No. "c hypertension 

Per cent "e hypertension 

No. cases observed 

No. c marked albumin 

Per cent c marked albumin 

Under 140 0 

7 3 43 

—ill 

5 1 20 

iUEiHul' 

5 3 10 

140-189 3(5 

20 11 42 

18 7 39 

18 8 45 

35 17 49 

33 18 54 

190 and over 19 

17 13 7G 

11 6 54 

13 11 85 


17 8 47 

Total | | 



1 



In summary, then, patients showing marked and persistent al- 
buminuria or retention of nitrogen during pregnancy, bad a 50 
per cent chance of fetal survival. About 60 per cent of the cases 
showed persistent renal or cardiovascular changes of importance during 
the years immediately following the pregnancy with toxic symptoms. 
It seems probable that pregnancy has an adverse effect upon eases of 
this character, reducing the factor of safety in their renal and cardio- 
vascular systems. Therefore, repeated pregnancies are undesirable 
from the standpoint of maternal health and likely to be unprofitable 
because of the great liability to fetal death. It seems probable that 
an underlying ehi’onic defect exists in these cases, a defect revealed 
and aggravated by the stress of reproduction. 

Hypertensive Type of Toxemia of Pregnancy. — In this, the third and 
most common type of toxemia, the chief symptom is hypertension. 
Cases who have rise in blood pressure without convulsions or evidence 
of marked renal irritation or insufficiency have been considered sepa- 
rately because in course, prognosis and treatment, they differ from the 
eclamptic or nephritic groups. 

While hypertension may precede the pregnancy, it usually appeal’s 
toward the later months and becomes gradually more marked as time 
goes on ; it is often the sole discoverable evidence of trouble. Usually , 
however, when a pressure of 180 mm. is reached, some degree of albn- 
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minima appears. This may be followed by edema and oliguria, rarely 
by icterus and convulsions; i.e., the picture changes to that described 
as nephritic or convulsive toxemia. Placental separation and fetal 
death with later delivery of a macerated fetus often occur in the later 
development of this picture. 

With intrauterine death of the fetus or its delivery, the blood pres- 
sure usually falls and the medical attendant is lured into a false sense 
of security, believing that the hypertension is at an end. Continued ob- 
servation proves that many of these women will, within a few weeks 
or months postpartum, have a renewed rise in pressure which may be 
enduring. In addition, other stigmata of chronic cardiovascular dis- 
turbance may be detected. This fact has not had due recognition. 

Many show cardiovascular disease early in pregnancy. Cardiac 
hypertrophy, thickening of brachial or radial arteries, spastic or scle- 
rotic changes in the arteries of the retina are present in a large per- 
centage. Of 175 cases observed antepartum, 23 per cent showed car- 
diac hypertrophy; 27 per cent thickening of the brachial arteries; 
55 per cent changes in the vessels of the retina. Such findings suggest 
that many of these patients had cardiovascular changes before 
pregnancy. 

The laboratory findings are not distinctive. In addition to the tardy 
albuminuria which may become extreme when matters become serious 
for the mother, caste may appear. In most instances the uric acid of 
the blood is moderately raised ; urea and nonprotein nitrogen remain 
at their normally low point for the pregnant woman. The chlorides 
are not increased. 

The fetal mortality was 15 per cent. There were no maternal deaths. 


Table V. Cases of Hypertensive Toxemia 
Cardiovascular Status in Pregnancy 
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THICKENED 

LARGE ART. 

RETINAL 

CHANGES 

© 

CO 

© 

£ 

o 

o 

5 

No. cases 

No. cases observed 

*E« 

o 

© 

| 

|© 

d 

fc 

Per cent c hypertrophy 

No. cases observed 

No. c thickening 

Per cent c thickening 

No. cases observed 

No. c changes 

Per cent c changes 

140-140 

42 

42 

5 

12 

24 

G 

25 

16 

10 

62 

150-159 

50 

48 

6 

12 


3 


18 

7 

9 

1G0-1G9 

32 

29 

8 

28 

1C 

3 

10 

14 

8 

57 

170-170 

IS 

17 

4 

23 

13 

4 

33 

11 

4 

36 

ISO-189 

15 

14 

5 

3G 


G 


• 8 

5 

62 

190-100 

5 

5 

1 

20 




4 

3 

75 

200-200 + 

13 

13 

11 

84 

9 

6 

66 

9 

7 

77 

Total 

175 

108 


23 

102 

28 

27 


ggg 



FETAL 

MORTALITY 


re 

O 


© 

CO 


^3 

O 

CO 

o 

to 

cr 

© 


to 


a 

© 


% % CL 

40 2 5 

40 4 9 

31 0 20 

17 2 12 

14 4 20 

5 3 CO 

12 4 33 

1C8 25 14.8 

















702 


THE AMERICAN JOURNAL. OF OBSTETRICS AND GYNECOLOGY 


Follow-up studies of 1/5 cases have brought out some important 
facts. These patients were observed at intervals varying from six 
weeks to six years postpartum, the average follow-up period being 
about two years. Of these, 40 per cent showed blood pressures above 
140 mm. In general the percentage of those showing hypertension 
postpartum was larger among those having the higher blood pressure 
during pregnancy. 


Table VI. Casks of Hypertensive toxemia 
Cardiovascular Status in Follow-up 


THICKENED 
LARGE ART. 

RETINAL 

CHANGES 

SUMMARY 
ANY CHANGES 

No. cases observed 

No. "c thickening 

Per cent "c thickening 

No. cases observed 

No. e changes 

Per cent c changes 

No. cases observed 

No. abnormal 

Per cent abnormal 

84 12 35 

30 17 57 

42 30 71 

38 7 IS 

38 21 55 

50 31 62 

24 6 25 

21 12 57 

32 25 80 

14 9 64 

10 G 60 

18 15 83 

12 6 50 

12 9 75 

15 12 80 

4 1 25 

4 3 75 

5 4 80 

9 5 55 

11 11 100 

13 13 100 

135 46 34 

12G 79 63 

175 130 74 
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46 
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It is of interest to note the high incidence of cardiovascular changes 
(71 per cent) in the group of cases with pressures only slightly above 
the normal. 

Sixty-three of these patients who have recently gone through preg- 
nancies with this type of toxemia have been observed in this hospital 
in one or more preceding or subsequent pregnancies. The number of 
the pregnancies observed here has varied from two to six per patient 
and the period of years over which their records extend varies from 
two to twenty-three. Thirty-three of these women have been observed 
during pregnancies over a period of more than five years and four- 
teen of them over a period of more than ten years. It has, therefore, 
been possible to estimate whether a woman who has once suffered 
this type of toxemia is liable to develop it in subsequent pregnancies. 

Eleven of the sixty-three cases showed hypertension only in the 
last of a series of pregnancies, and it is still to be observed how they 
will react in the future. Fifty-two of them, however, were observed 
in pregnancies subsequent to the one in which they first developed 
toxemia, and of these, fifty, or 96 per cent, had a recurrence of some 
grade of hypertension. In 21 of these cases there was a tendency for 
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the disease to become more severe ; in 16, the blood pressure reached 
about the same figures; while in only 6 was the blood pressure pro- 
gressively lower in the later pregnancies. Of 44 of the 63 patients 
observed in-follow-up when not pregnant, 27, or 61 per cent, had blood 
pressure above 140. Of the 50 patients who had hypertension in two 
or more pregnancies, 27 were seen in follow-up, and of these, 21, or 
78 per cent, had blood pressure above 140. These data indicate that 
a woman who has once exhibited hypertension in pregnancy is liable 
in subsequent pregnancies to show a similar or more advanced dis- 
turbance, and that as pregnancies are repeated, she tends to main- 
tain a hypertension in the nonpregnant state as well. 

Of the total 230 pregnancies carried five or more months by this 
group of women, 34, or 15 per cent, ended as stillbirths. One woman 
had eight and another five stillbirths; if we except these, and five 
others presumably referable to syphilis, we have 16, or 7.0 per cent, 
for the remaining women. This incidence is lower than that for our 
series in whom evidences of renal disturbance were present. 

Again, in women with hypertensive cardiovascular disease ante- 
dating pregnancy, it can be predicted with great precision that toxic 
symptoms will occur and become increasingly severe during the later 
months. Very few women who begin pregnancy with blood pressures 
above 150 systolic or 100 diastolic can go through pregnancy success- 
fully; that is, with a living child. It is our opinion, moreover, that 
pregnancy does much to accelerate the progress of chronic cardio- 
vascular disease, that it may bring it out when latent, and is to be 
avoided when the disorder has made evident inroads. 

Treatment . — Although apart from the chief object of this paper, a 
resume of our experience in the medical treatment of these types of 
toxemia of pregnancy may be helpful. Most important is prevention. 
Among the clientele of a good antenatal clinic, the acute forms of 
toxemia are very rare. Attention to diet, to the patient’s weight, her 
digestion and excretion, the elimination of nervous and mental strain, 
the care of foci of infection, the treatment of defects in the endocrine 
glands when possible — these are of great importance in warding off 
toxemia. 

The general treatment of all forms of toxemia described includes 
the following: Mental and physical rest are enforced. The diet 
is low in protein and salt and contains a large amount of 
carbohydrate and an ordinary amount of fat. Elimination is encour- 
aged by bowel and skin. "When needed, relaxation is secured by 
sedatives. The most reliable of these are the bromides, chloral, paral- 
dehyde, morphine and sulphate of magnesia. If convulsions occur, or 
if restlessness, mental aberration or increased activity of the deep re- 
flexes seem to indicate that they impend, an intravenous injection of 
magnesium sulphate, 25 c.c. of a 10 per cent solution, should be given. 



*04 TIJE AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

I Jiis is usually followed by a cessation of the convulsion, relaxation, 
a lowering of blood pressure and diuresis. Prompt relief of head- 
ache often occurs. This measure can be repeated frequently if there 
is need. Given slowly there is little danger of collapse. If magnesium 
sulphate is not available, morphine in large amounts is well tolerated. 

In acute convulsive toxemia, attempts to hasten delivery of the 
fetus by mechanical interference are usually unwise. These place an 
extra burden on the mother at a time when such is ill borne. The 
object of treatment is the control of convulsions until a spontaneous 
delivery takes place. Barring obstetric obstacles, this is to be looked for. 

Since eclampsia is not likely to recur in later pregnancies, it need 
not discourage future attempts at childbearing. The patient should 
be observed in the interval, however, for signs of chronic cardio- 
vascular disease. 

The management of the nephritic type of toxemia is that of an acute 
or subacute nephritis plus pregnancy. Often the patient can be car- 
ried along until viability or term despite hypertesion, edema and 
ried along until viability or term despite hypertension, edema and albu- 
minuria. In the presence of unjdelding nephritis, the uterus should be 
emptied as soon after viability of the fetus as seems wise; without 
any delay and without regard for the fetus if the mother’s symptoms 
are serious. The unfortunate result of later pregnancies in women 
who react in this way to childbearing has already been discussed. 

The hypertensive type of toxemia is slow in development and sel- 
dom offei*s an emergency. The problem is that of the management of 
hypertensive cardiovascular disease and pregnancy. Chloral hydrate 
is valuable in bringing about relaxation and can be used freely over 
long periods. 

The fetus is comparatively safe during the earlier pai’t of the tox- 
emia. If the pressure rises above 180 mm. and if there is also notable 
albuminuria, there is great danger of fetal death. This danger seems 
increased in mothers with well-marked changes in the general cardio- 
vascular field. In conditions such as these, early induction of labor 
may be considered. 

Women with persistent systolic pressure above 150, and diastolic 
pressure above 100, at the beginning of pregnancy are not likely to 
go through pregnancy successfully. This is particular^ the ease when 
changes in the retinal vessels give hint of a probable “arterioeapillaiy 
fibrosis.” In such, abortion is usually wise, since it spares the mater- 
nal cardiovascular system the certain damage of pregnancy. If the 
woman is so eager for offspring as to be willing to pay the px-ice and 
run the risk of an unsuccessful pregnancy, she may be encouraged to 
cany on if the vascular changes are not too well marked. Rest in 
bed for v r eeks or months may be required. As a rare exception, a 
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woman with pressures approaching 200 and with corresponding arte- 
rial changes will bear a normal child even after previous failure. 

Disciission . — Can any conclusions be drawn as to the general nature 
of the toxemias of pregnancy? None that are more than tentative; 
few that have support more firm than that of impression and opinion. 
The result of seven years of clinical study of these conditions is the 
impression that there are two great classes of toxemia of pregnancy. 
The first includes pernicious vomiting and acute yellow atrophy of 
the liver; the second includes the eclamptic, nephritic and hyperten- 
sive forms of toxemia which we have discussed. These last three 
seem allied in many respects. The majority of women with these dis- 
turbances have a peculiar bodily habitus. They are large, overweight, 
with heavy muscles, thick skin, large features, with hands of a broad, 
square pattern, not infrequently a masculine crines and spaced incisor 
teeth. 

Draper, -in an anthropometric study of 117 of our cases, found that 
the dominant type among them indicated past activity of the anterior 
lobe of the pituitary gland, in other words, acromegaly. There is a 
common symptomatology and similar pathologic changes appear in 
the cardiovascular-renal field during the follow-up period. Clinical 
study thus far seems to point to a common source of these disturb- 
ances. 

It is our belief that search for a single cause like a toxin may con- 
tinue to end in failure. There is promise that solution of the riddle 
of the toxemias of pregnancy may be found by study along less nar- 
row lines. Such study must include knowledge of the type of woman 
who reacts thus adversely to the strain of reproduction and a detailed 
study of her functional and structural deficiencies, both before and 
after childbearing. "We are convinced that defects of importance can 
be uncovered in a majority of women who have or who have recently 
had a toxemia of pregnancy. . The defects which are most common 
and the easiest to show are in the cardiovascular-renal field. "We be- 
lieve that a large proportion of these women have an underlying dis- 
ease which is brought to light or aggravated by pregnancy. We 
believe that it is possible to predict with considerable accuracy the 
reaction to pregnancy of such women. It is our opinion that observa- 
tions on these so-called toxemias of pregnancy have bearing upon the 
general problem of the cardiovascular-renal diseases. 

SUMMARY AND CONCLUSIONS 

The late toxemias of pregnancy represent failure of a defective 
maternal cardiovascular-renal system to adapt itself to the strain of 
childbearing. They interest the medical practitioner as early exam- 
ples of disorder in this system and also as indicators of latent weak- 
ness which will reappear in later life. 
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Two hundred and ninety-one cases were studied at the Sloane Hos- 
pital for Women. They are classified as (1) acute convulsive tox- 
emias, (2) nephritic toxemias, marked b 3 r long-continued albumin- 
uria or relative nitrogen retention, and (3) hypertensive toxemias, a 
group of cases characterized by hypertension without marked albu- 
minuria and set apart because of its resemblance to “ essential hypei’- 
tension. * ’ 

The cases were studied with special reference to the cardiovascular- 
renal status in the antepartum clinic and wards and later in a 
follow-up clinic over periods varying from six weeks to six years post- 
partum. The tabulated observations show that cardiac hypertrophy, 
thickening of the brachial and radial arteries and certain eye-ground 
changes Avere present in a large proportion of these eases during the 
toxemia (this suggests that some disorder antedated pregnancy) and 
also during the follow-up period. Hypertension persisting for months 
or years was found in one-third of the cases of eclampsia, one- half of 
the cases of nephritic toxemia and two-fifths of the cases of hyper- 
tensive toxemia. One-lialf of the nephritic group showed marked al- 
buminuria in the follow-up period. 

Petal mortality in the eclamptic group was 55 per cent, in the 
nephritic group 47 per cent, and in the hypertensive group 15 per cent. 

Both the fetal mortality and the later incidence of signs of persist- 
ent disease were greater in those cases showing the higher blood pres- 
sure readings during pregnancy. 

These types of toxemia are, therefore, not mere complications of 
pregnancy. It is probable that pregnancy reveals rather than causes 
the disease. The behavior of a woman’s cardiovascular-renal system 
in pregnancy gives to the physician a valuable hint as to what may 
be expected of it under subsequent stresses and strains. 

Search for a single toxin as the cause of these toxemias may con- 
tinue to be fruitless. Much may be learned, however, by a broad 
study of the woman who makes this abnormal response to pregnancy. 

49 East Fifty-third Street. 



A CASE OF HUMAN CYCLOPIA RESEMBLING 
A N OPHTHALMIA 


By Carl Bachman, M.D., Philadelphia, Pa. 

(From the Obstetric Clinic of Dr. Barton Coolce Hirst, Hospital of the University 

of Pennsylvania) 

R ECENT literature contains few case reports either of anophthal- 
mia or of human cyclopian monsters. With cyclopia, this may 
he due to cases being seen and not reported, since Hannover’s 7 tabula- 
tion of 109 cases in 1882 has shown it to he a comparatively frequent 
type of monstrosity in man. The artificial production of these mon- 
sters in lower orders has likewise been frequently accomplished by 
teratologists. 15 There are interesting features in the case which I 
wish to report, making it desirable to record the data obtained despite 
omissions due to failure to secure a postmortem pathologic exam- 
ination. 

The maternal history is given in detail in order to present all the 
facts for their possible etiologic significance. 

Mrs. A. H., housewife, aged 21, Jewish, was registered at the Pre-Natal Clinic 
of the University Hospital May 14, 1926. 

Clinical History. — Had been healthy all her life except for a mild varicella 
as a child in Eussia, and scarlatina at ten years of age. Pamily history, as also 
that of her husband, contained no instances of monstrosities or idiocy. Husband 
healthy and an abstainer from alcoholic liquors. 

Obstetric History.— Married eighteen months. Had one spontaneous miscarriage 
at four months, fifteen months ago, requiring hospitalization and evacuation of 
the uterus with placental forceps. 

Present Pregnancy. — Last normal menstrual period July 27, 1925. The patient 
then had a “ one-day period” September 19, 1925, but noted none of the sub- 
jective phenomena of early pregnancy either before or immediately following this. 
Had no nausea, and failed to note the date of the first fetal movements. Had 
been feeling well. 

First examination: Weight 13S pounds. General appearance of good health; 
sluggish mentality. Blood pressure, 130 systolic; 80 diastolic. Fundus uteri 
soft and cystic, extending about 4 cm. above the umbilicus; excess of amniotic fluid 
suggested. Fetus small, head down and entering pelvis; back to left, fetal heart 
sounds below and to the left of the umbilicus. Placental bruit not noted. Pelvic 
measurements above normal limits, and vaginal examination negative for abnormal 
features. In view of these findings term was calculated from the September 
“period,” and was expected June 26, 1926. 

The patient made one more prenatal visit on June 2, at which time the fundus 
was about 6 cm. above the umbilicus. The increased amount of amniotic fluid 
.made the diagnosis of fetal position less certain at this time, but the head was 
well into the pelvis. The patient was feeling well. Urinalysis and blood Wasser- 
mann were negative. 

Labor progressed normally and delivery occurred rapidly and spontaneously, 
with the occiput emerging anteriorly. The cord was beating normally. No anomalies 
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of labor were noted; there was no evidence of a low placentation, and routine 
examination of the cord and placenta disclosed no abnormalities or gross infarcts. 
The child breathed immediately, although with obvious difficulty, and with an 
obstructive type of dyspnea due in part to a curtain-like dapping of the upper 
lip during respiration. Cyanosis was marked. 

The puerperium was ontireh' without event. The child lived nine hours, sup- 
ported mainly by continuous oxygen feeding and various stimulants. During this 
time respirations were regularly and properly timed, although extremely labored. 
Cyanosis persisted. There was no suggestion of intracranial or medullary hemor- 
rhage, and careful examination failed to disclose pulmonary atelectasis or other 



Pig. 1. — Case of human cyciopia. FufI face view shows incomplete descent and 
separation of the orbits, corresponding to faulty development of the frontonasal 
process. The result is a long nose, with the septum not united with the floor of 
the nares (maxillary processes), and the face as a whole suggesting the features 
of adult maturity. The orbits are shallow, and the eyeballs are missing to gross 
examination. There is but one median nostril. 


cause for the cyanosis. The obstructive type of dyspnea was obvious, but the ob- 
struction interposed by the upper lip was also obviously not the sole cause of 
the difficulty. 

Description of Specimen . — Owing to the precarious state of the child’s health, 
incidental observations of its deformity were necessarily limited during life. 
Necropsy or preservation of the body was strenuously refused. 

Weight, 2G70 gm. Estimated length of gestation about eight months. The 
neck, trunk and extremities appear to be everywhere fully developed and practically 
mature. The skin is smooth and shiny, and covered with lanugo. The cranial 
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bones are firm and closely apposed along the sutures. The hair of the head is 
from 2 to 3 cm. in length. The nails of the fingers and toes project beyond the 
digits. 

The head is not disproportionately small except for an obvious contraction of 
the frontooccipital diameter. Symmetery is present throughout. The anterior 
fontanelle measures less than 2 by 3 cm. The striking features of the face are 
the relatively high situation of the orbits, and their close approximation, giving the 
appearance of adult maturity. The nose is correspondingly longer than normal, 
the extra length being apportioned half between bone and cartilage, the latter 
hanging rather loosely from the bony bridge. The nose terminates below in a 
single, median nostril, about 4 mm. in diameter, flanked by flattened alae. Specular 
examination of the nares discloses no union of septum with floor. The superior 
maxillae are firmly united in the midline, as are also the bony palatal processes, 



Pig. 2. — Case of human cyclopia. Profile is that of an adult. Diminished fronto- 
occipital diameter, due to shallowness of anterior fossa of the skull. 

although the latter are ridged longitudinally, parallel to the alveolar processes. 
Tho eyelids are tightly closed but not fused. The eyelashes are normally formed. 
The orbits are extremely shallow, and eyeballs can neither be palpated against 
the bony orbits, nor demonstrated by prying open the eyelids. The conjunctival 
sacs appear to be lined by mucous membrane, which at the time of death has 
thrown off a thick mucoid secretion. 

The spine, anus and genitalia appear normal. 

Eoentcnograms . — The outstanding features are: The shallowness of the anterior 
fossa of the skull, and the elevation, approximation and shallowness of the orbits. 
The superior maxillae appear to be fully and normally developed. The antra and 
the bony septum of the nose arc present. The remainder of the skeleton is 
normally developed, although there is increased condensation of all long bones. 
Cord Wasscrmann. — Negative. 
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COMMENT 

All interesting speculation arises in accounting for this specimen 
either as an example of anophthalmia or as a variant of the group of 
cyclopian monsters. Popular conception pictures cyclops in the more 
classical and spectacular form of a single median-eyed individual, 
whereas the tcratologists have shown this type of monstrosity to em- 
brace many grades of incomplete duplicity of the eyes. 

A difficulty is the lack of data, which a postmortem examination 
would have supplied, concerning the state of the visual apparatus 
within the skull, and the condition of the frontal lobes and lateral 
ventricles of the brain, and the floor of the anterior fossa. The litera- 
ture contains records of total congenital absence of the visual appara- 
tus, without associated changes in the orbits or other derivatives of 
the primitive frontonasal and maxillary processes, the ultimate form 
of which is believed to be dependent upon the primary development 



Pig'. 3. — Case of human cyclopia. The roentgenologic features are (1) shallowness 
of the anterior fossa of the skull, and (2) elevation, approximation and shallowness 
of the orbits. 


of the optic "anlage. 7,8 Unfortunately such reports are mainly neuro- 
logic studies, and observations bearing upon the possible teratologic 
relationship of anophthalmia to cyclopia are wanting. Both Spiller’s 14 
case and the case of Haab, quoted by Spiller, lived a number of years 
exhibiting other abnormalities, chiefly peripheral spasticities referable 
to the central nervous system, but without deformity of the frontal 
lobes, the face, or anterior portion of the skull. It is possible that 
some of these cases 1'epresent the result of regressive or atrophic proc- 
esses in the retina and optic tracts, from syphilitic or other intra- 
uterine disease occurring at a later date in embryonic life that the 
extremely early periods ascribed to the ‘ ‘ developmental arrests ’ ,3 > 8i 11 
responsible for cyclopia. 

On the other hand, the examples of cyclopia described in hu- 
mans 2 ’ s> 11 and those produced experimentally in lower orders 15 seem 
to jiresent more or less mature vestiges of the whole visual apparatus, 
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whatever tlie variety or degree of duplicity or unity within the system, 
thus indicating early perversion of development rather than second- 
ary decay. Around the defective visual organs the “nonocular” mate- 
rial is vested, taking form according to the degree of separation of 
the various structures of the eye, the frontonasal process descending 
in a general way in proportion to the degree of this separation. True 
human cyclopian monsters apparently do not survive. 

The possible varieties of cyclopia are therefore legion. The attempt 
of Saint-Hilaire in 1832 12 ’ 13 to establish five “species” in the human 
was followed by more elastic schemes proposed in 1880 by Alilfeld 1 
and in 1900 by Bock; 9 it is not unlikely the numerous variants sug- 
gested by modern experimental work renders inadequate all subdi- 
visions within the general class or group “ Cyclopia. ” The specimen 
described is believed to belong to this group of beings, despite the 
fact that the defects are apparently minimal, and might be consistent 
with a viable and deformed, rather than monstrous, individual. It 
approximates very closely the first type described by Bock, the case 
of Hecker and Buhl illustrated bjr Hirst and Piersol, 10 and Saint- 
Hilaire’s “Cebocephalus” of which only six instances were recorded 
prior to 1885 according to Dareste. 5 

The literature of cyclopia has been amply compiled in the more 
recent reviews included in the appended references. 
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CORTICAL NECROSIS OP THE KIDNEYS IN PREGNANCY 

By James R. Manley, M.D., F.A.C.S., and Prank E. Kliman, Ph.C., 
B.A., M.D., Duluth, Minnesota 

S YMMETRIC cortical necrosis of the kidneys is a rare condition. 

A review of the literature reveals about twenty cases in all, — 
some reported under the heading of degenerative nephritis, including 
those of Lloyd, Jardine and Teacher, Jardine and Kennedy, Rolleston, 
Glynn and Briggs, Carson and Rockwood and that of John C. Hirfet. 

Cortical necrosis is probably due to a metabolic poison associated 
with pregnancy. Most cases occur in the latter half of pregnancy 
and invariably there is a premature labor with a stillborn baby. In 
only one case on i*ecord was there a live birth. It may also be asso-' 
ciated with severe late toxemias with or without an underlying neph- 
ritis. 

The capsules of the kidne3 r s strip easily. The kidneys are about one 
and one-half times the normal size. The surface is covered with yel- 
lowish areas, some of them markedly softened and containing puru- 
lent or caseous material according to whether secondary infection is 
present or not. Between the yellow areas there are small red areas 
due to dilated capillaries and small petechial hemorrhages. On sec- 
tion there are numerous yellowish streaks connecting the cortex and 
medulla. Necrosis and purulent infiltration is most extensive in the 
cortical substance. 

Microscopically, the capsule is thickened and the underlying tissue 
stains poorly but in some areas the capsules of Bowman and the glo- 
merular tufts can be made out clearly. The capsules of Bowman in 
other areas are thickened and their connective tissue cells stain poorly. 
Many areas throughout the cortex show diffuse coagulation necrosis. 
The interlobular arteries show a shedding of the endothelium, the 
lumen filled with blood platelets. A moderate leucocytic infiltration 
is present in the corticomedullary zone. 

The onset is usually sudden, with no definite train of symptoms. 
There may be nausea, vomiting and headache. The patient is pale; 
puffiness of the face and swelling of the ankles may be the first signs 
which lead the examiner to suspect the kidneys. The temperature is 
usually normal unless secondary infection is present. In some cases 
the patient may be disoriented, with failing memory and irrationality, 
but usually the mind is clear until just before the end, when the 
patient mutters in a noisy delirium, becomes quite drowsy and fibril- 
lary twitchings of the face and extremities occur. Definite convul- 
sions are not the rule. 
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The most characteristic symptoms are the urinary changes. At 
first there may be nocturia followed by oliguria, and finally complete 
anuria. The urine is scanty, high colored and contains albumin, blood 
and tube easts, both hyaline and granular. The specific gravity is 
high, the quantity reduced and only 15-30 c.c. may be passed in 
twenty-four hours. On standing there is a heavy deposit. Miero- 
scopieally there are a few blood corpuscles but numerous epithelial 
cells, pus cells, hyaline and granular casts. Albumin is abundant, 
forming a curdy, thick precipitate. 

Edema is an early symptom, but usually not very marked. As the 
ease progresses, effusion may take place into the pleura. The lungs 
become edematous. The pulse is rapid, and when the tension is 
increased, the aortic second sound is accentuated. The blood pressure 
may be very variable. It may be slightly raised or the systolic pres- 
sure may reach 200 or more. 

Uremic symptoms may occur just before death. In some cases there 
is marked edema of the optic discs. Towards the end the breathing 
is the Cheyne-Stolces type. The lungs show signs of dullness over 
the bases and numerous coarse rales are present over the entire chest. 

Blood examination shows a leueocytosis and marked reduction of 
the red blood cells. Creatinin and urea are increased. The C0 2 ten- 
sion of the blood plasma is lowered. 

The prognosis is extremely grave. Death is caused by edema of the 
lungs and cardiac failure, or the patient may die in convulsions. 

REPORT OP CASE 

Mrs. E. J". B., aged 38, primipara, was admitted to St. Mary’s Hospital, 
December 10, 1926, in the eighth month of pregnancy, because she thought she 
was in labor. 

She had been well during her pregnancy. Thirteen days before admission to 
the hospital the patient was apparently in good health and examination showed 
her urine and blood pressure to be normal. When admitted she was pale, suf- 
fering severe pain in the abdomen, notwithstanding a hypodermic injection of 
morphine and liyoseine. Her pulse was 130, and quite weak, respiration was 
sighing, 35 per minute, temperature 97° F. The skin was cold and clammy. Chest 
findings were negative. There was considerable abdominal distension. The uterus 
was in a state of tetanic contraction, very hard and excessively tender. Eectal 
examination revealed a uterus with cervix almost effaced but with no dilatation. 
There was no vaginal bleeding. W.B.C. 20,000. Hgb. 50 per cent. The urine 
was straw colored, acid, and the eathctcrizcd specimen contained four plus albumin, 
a moderate amount of hyaline and granular casts, a few pus clumps and a few 
E.B.C. At 10:30 A.M. the patient was worse, the uterus was decidedly larger and 
more tense. The patient was in shock with a rapid weak pulse and increased 
pallor. No fetal heart tones could be heard, and there was still no dilatation 
of the cervix. A diagnosis of concealed hemorrhage, abruptic placenta and toxemia 
of pregnancy with dead baby was made. On the face of the clinical findings it 
was derided that cesarean section was the quickest and safest way to empty the 
uterus. 
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The patient -was given a 1/6 grain of morphine and hyoscine, 1/200 grain. A 
classical cesarean section was done in the usual manner. The uterus was found 
distended with blood, the placenta was detached and there was a well-marked 
hemorrhagic infiltration of the muscles of the uterine wall. The baby was dead 
but not macerated. 

The patient showed signs of considerable shock at this time and was given 
500 c.c. of glucose solution with insulin before leaving the table. 

The patient lived 12 days after the operation. For the first few days the 
general condition was remarkably good. The abdominal distention subsided 
promptly, after the fourth day she took fluids and milk freely, also small amounts 
of toast, crackers, etc. From the sixth daj' until death she suffered from abdominal 
cramps associated with profuse watery bowel movements. She also had profuse 
sweats. She had no convulsions but was almost comatose the last three days and 
had twiteliings of her facial muscles. There was only a slight edema of the legs 
and face. 

She was given 500 c.c. of cilrated blood intravenously four hours after the 
operation and almost daily intravenous injections of saline or glucose combined 
with insulin on a few' occasions. She had several blood transfusions and on three 
of these occasions a nearly equal amount of the patient’s blood was removed 
before the new blood was given. None of these measures had other than a 
temporary supportive effect. 

Her temperature ranged from 99° to 101°. There was almost a total anuria 
for 12 days, the total urinary secretion for that time being only 851 c.c., or 
an average of about 70 c.c. per day. The urine contained a large amount of 
albumin and pus, with hyaline and granular casts. Her blood pressure was 
fairly constant at 150/78, till just before death. The leucocyte count ranged from 
20,000 to 26,000, the R.B.C. 3,000,000 and the hemoglobin about 50 per cent, 
occasionally being higher right after a blood transfusion. The C0 7 combining 
power of the blood plasma was reduced to 21.4 on the fifth day. The blood 
chemistry showed a constantly increasing nitrogen retention. The creatinin rose 
from 4.8 mg. the day following the operation to 12.5 mg. the last four days 
before death. It did not go higher. The urea-nitrogen rose to 75 mg. and 
sugar to 0.187 per cent. 

At autopsy the abdominal cavity contained some slightly cloudy fluid. The 
anterior surface of the uterus showed the recent incision, with the sutures firmly in 
place. The serosa was very congested, glistening and small fibrinous deposits were 
seen around the stitches. 

Upon opening the thoracic cavity both lungs, especially the right, showed 
extensive fibrous adhesions. There was considerable congestion and edema at 
the bases. A small calcareous nodule was present in one of the hilus glands. 
The bronchi contained considerable watery mucoid material. 

The pericardial cavity contained about 10 c.c. of clear serous fluid. The heart 
was distended and filled with dark fluid blood. Considerable arteriosclerotic changes 
were present in the mitral and aortic valves. The coronary vessels showed a 
few yellowish patches. The myocardium was cloudy. 

The spleen, was quite congested and twice the normal size. The adrenals were 
edematous and rich in lipoids. The fallopian tubes and ovaries were somewhat 
edematous. One of the ovaries showed rests of a large corpus luteum. The uterus 
on the inside was uneven and showed necrotic areas. The liver was about normal 
in size and on cut surface the tissue was cloudy and showed marked central 
stasis. There was congestion of the pancreas. The stomach contained green- 
ish mneous fluid and the mucosa showed numerous small hemorrhages. The in- 
testines were thickened by an edematous infiltration. 
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The kidneys were about one and a half times larger than normal. The surface 
was studded with yellowish areas, some of them with definite purulent softening. 
The capsules of the kidneys stripped easily. On cut section there were numerous 
purulent streaks running through the medulla and cortical substances, connecting 
the cortex with the pelvis of the kidney. The necrosis and purulent infiltration 
was most extensive in the cortical substance. An area of the cortex, about 1.5 mm. 
thick, just beneath the capsule was better preserved. The pelves of both kidneys 
and ureters were filled with purulent urine. 

Extensive areas of the kidney cortex were completely necrotic. The glomeruli 
were transformed into amorphous masses which stained irregularly with eosin. 
No capillaries could be recognized. The lining epithelial cells were swollen and 
not definitely defined. Their nuclei stained poorly and can hardly be recognized. 
The lumen of the tubules was narrowed by the swollen epithelial cells and 
many of the tubules were filled with coagulated albuminous material and a few 
polymorphonuclear cells. The cells of the interstitial connective tissue had lost 
their staining properties, and occasionally a pyknotie nucleus could be recognized. 
The necrotic areas of interstitial tissue were densely infiltrated with p.m.n. ’s. Just 
beneath the capsule the cortex was not entirely necrotic but extremely congested. 
In some areas the glomeruli showed a beginning necrobiosis. Here the capillary 
loops were considerably distended and filled with red cells. In other glomeruli a 
proliferation of the nuclei could be seen. In this region the tubules were either 
empty or filled with coagulated albuminous material, hyaline or purulent casts. 
The interstitial connective tissue showed slight proliferation, marked edema, and 
often dense infiltration with diffuse hemorrhages. 

The medullary substance was extremely congested. The tubuli recti were dis- 
tended, most of them filled with pus. 

Anatomic Diagnosis. — Endometritis, purulent pyelonephritis with cortical necrosis, 
cloudy swelling of kidneys, liver and myocardium, old fibrous adhesions, adhesions 
of the pleura, acute congestion of the spleen, dilatation of the heart, edema of the 
lungs. 

SUMMARY AND CONCLUSIONS 

1. Patient a primipara, eight months’ pregnant, apparently in good 
health until the sudden onset of the disease. 

2. The case was complicated by a concealed hemorrhage, caused by 
the toxemia. 

3. Cesarean section was done in hopes of saving the mother. 

4. Patient looked and felt remarkably well considering that there 
was almost a total anuria for twelve days with only 831 c.c of urine 
passed during this period. 

5. It is surprising that the creatinin and urea in the blood were not 
higher considering the small amount of functioning kidney substance 
found at autopsy. This may be due to the fact that the patient’s blood 
was replaced from time to time with new blood and saline. 

6. Autopsy findings were characteristic of cortical necrosis except 
that in our case an ascending infection changed the. kidney picture 
slightly. 

7. It appears that the kidney injury was most likely due to toxic 
products formed from the dead fetus. 
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8. The disease is similar in many respects to, but is entirely differ- 
ent from, eclampsia. 
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THE EVALUATION OP METHODS IN OBSTETRIC ANALGESIA 
AND ANESTHESIA: WITH SPECIAL REFERENCE 
TO GAS-OXYGEN* 

By Carl Henry Davis, M.D., F.A.C.S., Milwaukee, Wis. 

T HE desirabilit} 1- of pain relief in labor is no longer a matter of dis- 
cussion. Severe pain is not essential to childbirth and it is the 
duty of the obstetrician to give the maximum relief which may be 
obtained without sacrificing the safety of mother or infant. Satisfac- 
tory relief is usually possible, but it requires a careful study of the 
individual case and frequently an adaptation of various methods to 
the needs of the woman during the different stages of labor. Meas- 
ures for pain relief must be divided into those which are applicable 
in the first stage and those which may be used during the second stage. 
Standardization is desirable but impracticable except in so far as a 
general plan may be followed. Here, as in other surgery, teamwork 
is essential to success. 


FIRST STAGE ANALGESIA 

Labor always varies to some extent, and no two women will react 
in exactly the same manner. Normally there should be little or no 
pain until near the end of the first stage and, therefore, no occasion 
for the use of any anesthetic agent. The women in this group may re- 
quire hypodermic medication for sleep in the effort to prevent fatigue 
and nervous wear and tear. A considerable percentage of women, 
however, suffer more or less during the period of cervical effac ement 
and dilatation and relief is needed. This may be accomplished in 
most cases by hypodermic medication. The dosage must vary with 
the type and frequency of the contractions and the degree of dilata- 
tion. Heroin gr. % 2 or pantopon gr. % and hyosein gr. %oo is P re_ 
pared in the syringe. If early in labor with pain moderate and con- 
tractions short only half of the dose is injected, the rest being given 
when needed. A severe labor requires the full dose and must occasion- 

*Read Before the Sixth Annual Congress of Anesthetists, -Washington. D. C., 
May 17, 1927. 
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ally be supplemented by an inhalation anesthetic or the colonic instil- 
lation of ether-oil. Long labors with an abnormal position of the head 
or a long rigid cervix frequently require additional h.ypodermies. In 
such cases a reduced dosage is administered. I usually order heroin 
gr. x / 2 4 and hyosin gr. % 0 o> later repeating if necessary. Recognizing 
that the combination of an opiate with hyoscin may interfere with res- 
piratory efforts of the child at birth, one should try to avoid hypodermic 
medication during the last two hours of labor. I am in complete ac- 
cord with Williams who states that, in his experience, heroin is vastly 
superior to morphine in its analgesic effect, and it possesses the addi- 
tional advantage in that it does not decrease the intensity of the uter- 
ine contractions and has no deleterious effects on the child. Unlike 
morphine, heroin is not a respiratory depressant. When our present 
supply of heroin is gone pantopon will be used, but I believe it a 
rather poor substitute. 

Inhalation anesthetics may be administered intermittently for long 
periods of time. I have on several occasions used intermittent nitrous- 
oxide-oxygen analgesia for as long as fifteen hoiu'S. Protlieroe Smith 
used chloroform analgesia for as long as twenty-eight and one-half 
hours, and in at least one case Simpson gave it more than thirteen 
hours. Both chloroform and ether slow up labor more than nitrous 
oxide or ethylene. In a paper presented ten years ago I brought for- 
ward experimental evidence that even small amounts of chloroform 
administered with oxygen may cause marked fatty degeneration in 
the livers of the newborn. It would seem that chloroform could be 
discarded in present day hospital practice, and that in most instances 
ether could replace it in the home delivery. Ether, unless contra- 
indicated, is the inhalation anesthetic of choice if the labor is tetanic, 
as it lengthens the interval and shortens the duration of the contrac- 
tion. The chief advantage of the colonic ether-oil over inhaled ether 
is that the action is continuous over a considerable period of time. 
Its physiologic action is unchanged. It has been demonstrated at the 
New York Lying-In Hospital that when the quinine is left out of the 
Gwathmey combination there is definite second stage and perineal 
delay (Harrar). Harrar’s report on 5800 cases shows that quinine in 
sufficient dosage will overcome the tendency of ether to slow up or 
stop labor, and if it may be accepted that there is no definite risk from 
the quinine, the Gwathmey ether-quinine-oil combination may prove 
a valuable adjunct to hypodermic medication in long hard labors. 
When quinine has been used to induce labor, however, there may be 
a definite risk to the baby if more is added to the ether-oil. Ether-oil 
is contraindicated in patients with kidney trouble and when there is 
a history suggestive of an irritable colon or colitis. 

The dose of morphine used in the so-called synergistic analgesia is 
as great as was used in “twilight sleep.” Pharmacologists question 
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tlie value of adding the magnesium sulphate, and the earefully con- 
trolled animal experiments of Beckman indicate that it is better to 
omit it. 

SECOND STAGE ANALGESIA AND ANESTHESIA 

The pain of the second stage is usually controlled in part by the 
anesthetic agents which have been administered during the first stage. 
With the lieroin-hyosein combination many patients do not require an 
inhalation anesthetic except for a few minutes during the perineal 
stage. My patients are taken to the delivery room late in the first 
stage or early in the second stage of labor. This makes it possible 
to start inhalation analgesia when needed and conditions are favorable 
for a quick delivery should this become necessary. For second stage 
intermittent analgesia nitrous oxide or ethylene with oxygen has 
proved of the greatest value. Etlylene is the more powerful and while 
it is more inclined to slow up labor it has been used almost exclusively 
in the delivery room at Columbia Hospital during the past two years. 

The technic of administering gas-oxygen analgesia to an obstetric 
patient is simple, being based on the principle of “beating the pain to 
it. ’ 1 A sufficient quantity of the gas must be inhaled at the beginning 
of the contraction to produce analgesia or the patient will experience 
pain and cany the memory of it even though she may be completely 
anesthetised during the latter part of the contraction. Success or fail- 
ure in the administration of an intermittent obstetric analgesia hinges 
on an appreciation of this fact. Many expert surgical anesthetists are 
complete failures in the delivery i*oom because they are not interested 
in the obstetric problem and do not cooperate. The patient should get 
the anesthetic agent with the first inspiration after a contraction starts 
and it should be continued for a sufficient number of inhalations to re- 
lieve the pain of that contraction. The number varies with the suscep- 
tibility of the patient, and the type and duration of the contraction, as 
well as the anesthetic employed. 

The anesthetic is administered continuously during the delivery of 
the head, and the patient should be unconscious at this time. Her ex- 
pulsive efforts are replaced by the Kristellar maneuver, i.e., pressure 
on the fundus. As soon as the head is delivered the gas-oxygen mixture 
is replaced by pure oxygen, which is continued until the cord is tied. 

Perineal repair may be accomplished satisfactorily until any of the 
inhalation anesthetics. There is no serious objection to the use of 
ether at this time if pituitrin is used to contract the uterus, although 
it is generally recognized that ether relaxes the uterus and thereby 
increases the loss of blood. There is comparatively little bleeding as 
a rule when nitrous oxide is used. It is believed that there is a slight 
increase with ethylene but less than with ethei’. Conservation of blood 
during a delivery undoubtedly lessens the chances of sepsis and favors 
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a smooth, convalescence. When gas oxygen has been used for the de- 
livery it seems better to continue with it for the repair as the adminis- 
tration of ether would save very little in cost and it might cause con- 
siderable nausea. 

OPERATIVE OBSTETRICS 

Nitrous oxide and oxygen may be administered for all operative 
deliveries with the exception of version. During a version complete 
relaxation is essential to safety and ethylene-oxygen or ether is re- 
quired. For this operation ethylene-oxygen seems to have all the 
advantages claimed for chloroform without its dangers. A nitrous 
oxide-ether-oxygen combination may be used. 

Most forceps deliveries may be accomplished with more or less in- 
termittent gas-oxygen analgesia. The patient may be anesthetised 
while the blades are applied and thereafter be kept under analgesia 
so that she can bear down when traction is made on the forceps. 
Safety in the use of forceps is dependent largely on the use of the 
instrument to guide the head rather than to pull it. I rarely use more 
than a few pounds traction, and tiy to accomplish the delivery through 
K> i stellar pressure and the patient’s expulsive efforts. Gas is more 
adaptable to this technic than ether because of the rapidity with 
which the depth of analgesia and anesthesia may be varied. 

Nitrous oxide-oxygen is not satisfactory as a rule for cesarean sec- 
tion unless combined with local anesthesia or ether. When ethylene 
oxygen is used it is rarely necessaiy to add any ether. Cesarean sec- 
tion may be performed satisfactorily with local anesthesia. 

SACRAL AND SPINAL ANESTHESIA 

Pregnancy and labor are at times made unusually dangerous be- 
cause of certain problems which arise from pulmonary, renal or car- 
diac complications, alone or combined with a severe toxemia of preg- 
nancy. There are patients who cannot take any of the inhalation anes- 
thetics. While a great deal of relief may be given by the use of hypo- 
dermic medication such as heroin and kyoscin, additional relief is 
needed at the time of delivery. The perineal injection of local anes- 
thetics is not sufficient and we must turn to spinal or sacral anesthesia. 
The results thus far reported from spinal anesthesia show that it is 
far more dangerous than the sacral or caudal and no more satisfac- 
tory for obstetric use. Bonar and Meeker in 1923 reported very 
satisfactory results with various types of sacral nerve block. Their 
results have been confirmed by Lundy and others. 

NITROUS OXIDE VERSUS ETIIYLENE 

Evaluation of anesthetic agents is only possible from a comparison 
of experimental and clinical observations. In 1917, I reported a- com- 
parative study of various inhalation anesthetics. The animal experi- 
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ments were repeated in 1924 with ethylene-oxygen. The same anes- 
thetic chamber was used and other conditions were similar. Eleven 
pregnant guinea pigs and three rabbits were anestlietised for periods 
varying from one to five hours. It was found that an even anesthesia 
is more easily obtained with ethylene-oxygen than with nitrous oxide- 
oxygen. In this experiment none of the animals went bad during an 
anesthetic. When groups of guinea pigs or rabbits are deeply anes- 
tlietised with nitrous oxide-oxygen it is frequently necessary to take 
out one for resuscitation and an occasional animal will die suddenly. 
It is apparently possible to asphyxiate the young in utero without 
killing the mother with ethylene-oxygen just as it is with nitrous 
oxide-oxygen. All anesthetics undoubtedly reduce the oxygen car- 
rying power of the blood to some degree and this must be kept in 
mind when there is evidence of fetal asphyxiation from a prolonged 
or tetanic labor. Here the advantage appears to be with ethylene 
since anesthesia may be obtained with a mixture containing a higher 
percentage of oxj^gen. Tissue changes following protracted ethylene- 
oxygen anesthesia are suggestive of slight cell edema. No evidence of 
fatty changes or cell destruction could be found. 

My experience with nitrous oxide-oxygen in obstetrics dates back 
to 1909, and ethylene has only been used since 1923. Following an 
explosion in 1924, the use of ethylene was not permitted in Columbia 
Hospital until the Spring of 1925. During the past two years it has 
gradually replaced other anesthetics in the delivery room and to a 
considerable degree in the operating rooms. Since May, 1925, it has 
been used for 580 deliveries. The average time of administration was 
sixty-three minutes. The average cost to the patient was about $12.00, 
with a minimum of $8.00 and a maximum of $25.00. The anesthetist’s 
report for the year 1926 showed a total of 1526 anesthetics adminis- 
tered to 352 obstetric patients, 483 major surgical cases, and 691 
minor surgical eases. The anesthetics used are shown in the following 
table : 


Ethylene-oxygen anesthetics 921 

Ethylene-oxygen-ether anesthetics 139 

' Nitrous oxide-oxygen anesthetics 96 

Nitrous oxide-oxygen-ether anesthetics 23 

Ether anesthetics 347 

Total 1526 


From this data it is very evident that the physicians and anesthetists 
at Columbia Hospital believe in the superiority of ethylene-oxygen as 
an anesthetic. It should be said that it does not give uniformly satis- 
factory results. An occasional patient will do better with nitrous 
oxide-oxygen and at times one may wish to shift from one anesthetic 
to the other during a delivery or an operation. 
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NURSE ANESTHETISTS 

It is obviously a financial impossibility to furnish a physician anes- 
thetist for every delivery and every operation. It is highly desirable 
that internes give some anesthetics as a part of their training but with 
the present scarcity in most parts of the country they have little time 
for anesthetics. We have found that nurses make excellent anes- 
thetists. In many ways they are better fitted to give anesthetics than 
most medical graduates and I believe that in the future most obstetric 
and a constantly increasing number of surgical anesthetics will be 
administered by specially trained nurses. 

SUM MART AND CONCLUSIONS 

The woman in labor is entitled to the maximum relief of pain which 
is possible without sacrificing safety. With methods now in use there 
is no longer any excuse for the old time sound-proof crying room, and 
the delivery room is no longer a chamber of horrors. Formerly the out- 
cries of obstetric patients made the nights hideous for everyone in a 
hospital, but today most women may be carried through labor with 
few moans and no outcries. Attention to pain relief does not require 
more nursing or medical attention than is necessary for the safe con- 
duct of labor. 

The obstetrician must be familiar with all methods of pain relief 
and adapt them to the needs of the patient during the different stages 
of labor. Standardization is impractical except in so far as a general 
plan may be followed. I have experimented with most methods of 
pain relief and as a result of animal experiments and clinical experi- 
ence have adopted the following plan for my private patients: 

First stage pain is relieved by hypodermic medication, occasionally 
supplemented by colonic ether-oil. Heroin gr.y 2 or pantopon gr. % 
and hyoscin gr. % 00 is prepared in the syringe. The patient is told 
that she may have a hypodermic at any time she may wish it because 
of painful contractions. When she begins to complain a rectal exam- 
ination is made to determine the degree of dilatation. If early in labor 
with little dilatation, pains moderate and contractions short, only one- 
half of the dose is injected, the rest being given when needed. A 
severe labor requires the full dose at one time. Colonic ether-oil is 
limited to the patients who have a tetanic type of contraction or an 
unusually painful first stage with slow dilatation of the cervix. Ether- 
oil is contraindicated if the patient has kidney disease or a history.of an 
irritable colon or colitis. In long labors additional hypodermic medication 
is frequently needed, and reduced doses such as heroin gr. % 4 or panto- 
pon gr. y G and hyoscin gr. % 00 may be administered. An attempt is 
made to avoid hypodermic medication during the last two hours of 
labor. Hypodermic medication may also be used during the night to 
give sleep to patients who may not have much pain but who are being 
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kept awake by tbe constantly recurring uterine contractions. This 
tends to conserve strength and lessens the tendency to exhaustion late 
in labor. 

Hear the end of the first stage or early in the second stage of labor 
the patient is taken to the delivery room and intermittent gas-oxygen 
analgesia used as needed to control the pain. Many patients re- 
quire gas only for a few minutes during the perineal stage. Either 
nitrous oxide-oxygen or ethylene-oxygen may be used. For the second 
stage analgesia ethylene appears to have some advantages over nitrous 
oxide. It is the more powerful anesthetic and may be administered 
with a higher percentage of oxygen. Both gases undoubtedly reduce 
the oxygen carrying power of the blood. During the past two years 
580 patients at Columbia Hospital have had ethylene-oxygen for de- 
livery. The average time of administration was sixty-three minutes 
and the average cost to the patient $32.00. The anesthetics were 
administered by nurse anesthetists. 

Gras-oxygen is satisfactory for most operative deliveries except those 
requiring a considerable degree of relaxation such as version. For 
these ether may be added to the mixture but it is rarely needed when 
ethylene-oxygen is employed. Cesarean section may be performed with 
local anesthesia, combined anesthesia or with ethylene-oxygen. Cau- 
dal anesthesia or sacral nerve block is advised for patients with severe 
pulmonary cardiac and renal complications, with or without toxemia. 
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DYSTOCIA DUE TO FECAL IMPACTION RESEMBLING A 

PELVIC TUMOR 

By W. W. Rambo, M.D., St. Louis, Mo. 

( From the Department of Obstetrics, Washington University School of Medicine 

and Barnes Hospital) 

D YSTOCIA due to pronounced fecal impaction would seem to be 
of rare occurrence, for a search of the literature reveals hut few 
cases. One case was reported by Rossner 1 in 1886. This patient had 
a rectovaginal fistula and during later pregnancy there was an im- 
pacted mass of feces as large as a child’s head in the rectum. After 
manual removal, the patient, a multipara, was delivered spontaneously. 
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Another case was reported by L. Meyer 2 in 1899, in which an obstruc- 
tion from fecal impaction was suspected. Later, symptoms resembling 
ileus developed. Subsequently the patient died and an autopsy re- 
vealed an obstruction due to a congenital deformity of the mesentery. 

The following case seems worthy of report because the fecal mass 
resembled a tumor blocking the entrance to the pelvis and deflecting 
the fetal head, and because accurate record was kept of the mass 
removed, which was approximately the weight of a seven months’ 
fetus. 

M. E. J., aged 16 years, colored, came to the prenatal clinic of Washington 
University on July 9, 1926, with a history of having menstruated last on Peb. 19, 
1926. The patient stated that she had been well, her bowels were regular, and it 
was necessary onty occasionally for her to take small doses of Epsom salts. The 
date of her next- visit was November 15, eleven days before the expected date of 
confinement. At this time a rectal examination demonstrated that the rectum was 
packed with fecal material. Vaginal examination showed the pelvis completely 
blocked. The cervix could not be felt. The head of the child was deflected into the 
left iliac fossa. Examination of the blood taken upon the first visit revealed 
a positive Wassermann reaction. 

The patient was sent into Barnes Hospital where 265 gm. of putty-like fecal 
material were removed manually from the rectum. Thereupon, the patient was 
given an enema of mineral oil and hydrogen peroxide and an additional 975 gm. 
of fecal material were expelled. A second vaginal examination revealed a dilating 
cervix and a considerable amount of feces remaining. The enema was repeated 
and at this time 540 gm. of feces were expelled. The total amount expelled was 
now 1780 gm. (approximately three pounds and fifteen ounces). There was at 
this time three fingers’ dilatation and the contractions were regular and of good 
quality. The patient was given morphine-hyoscine, the head entered the pelvis, and 
four hours later delivery was completed with a perineal forceps after a right 
mediolateral episiotomy. The child weighed 3010 gm. The postpartum course was 
uneventful. The bowels were kept regulated by daily administration of mineral 
oil and enemata of soapsuds. 

On the twelfth day postpartum the patient was given a special barium enema 
and examination showed a general colonic hypotonicity of moderate degree, with- 
out any distention. There were atypical irregularities of the contour at the recto- 
sigmoid junction and at the iliocecal valve; these, however, were not characteristic 
of any organic lesions. 

From a practical standpoint, it is well to bear in mind the possi- 
bility of such extensive impaction of the bowels and its differentiation 
from pelvic tumors. 
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Department of Maternal Welfare 


Conducted by Fred L. Adair, M.D. 


Recent Literature 

S IR EVEN MACLEAN considers "puerperal mortality" in an article published 
in tho British Medical Journal of March 13, 192C. Dr. Maclean is Chairman 
of the Puerperal Morbidity and Mortality Committee of the British Medical 
Association. He presented some remarks on the interim report of this Committee 
before the Monmouthshire Division of the Association, ne believes that a zealous 
application of the knowledge we already possess by those who practice midwifery 
would result in striking improvement. It is in his opinion also true that until 
we acquire further knowledge there will remain a mortality Tate sufficiently large 
to cause concern. "It was this consideration, I think, which led the Puerperal 
Morbidity and Mortality Committee of the Association to submit to the Council 
a recommendation urging that provision should be made for investigation into 
the factors which constitute, and the conditions which vary, resistance to disease, 
particularly as regards pregnancy and the puerperium." Recognizing that a com- 
munity can, within limits, determine its own death rate it is necessary to expend 
considerable sums of money to secure the necessary institutions, equipment, and 
personnel to secure a lasting improvement in maternal morbidity and mortality. 
It is difficult and expensive to secure and maintain genuine and sustained interest 
of the public in these health matters. It took many years to convince tho profes- 
sion and public of the necessity for the Midwives Act. 

The voluntary support of institutions, such as hospitals, blinded Governments 
to the necessity of providing money for institutions for research and for the care 
of the sick. A beginning has been made in the establishment of the Medical Re- 
search Council. Antenatal care is becoming recognized as reducing some of the 
ills and accidents of childbirth, but it is necessary to have proper provision for 
natal care in homes and institutions in order properly to "carry through." The 
absence of this principle is the greatest handicap to the proper notification of 
puerperal fever, which is essential to the success of our attack upon the largest 
single factor in puerperal morbidity. It is difficult to decide whether notification 
shall apply to (a) cases in which diagnosis of puerperal infection may be pre- 
sumed to have been established, or (b) all cases of sustained puerperal pyrexia. 
The British Medical Association has taken the matter in hand as one of profound 
importance. It is gratifying to observe by many signs that the interim report of 
the above committee has aroused the deep interest of our Divisions and Branches. 

"Tho Divisional replies to the questionnaire will be analyzed by the Committee, 
and before a further report, with recommendations, is submitted to the Council, 
the Co mmi ttee hopes to have the great advantage of conferring with representatives 
of the Ministry of Health, the Medical Research Council, the Obstetrical and 
Gynecological' Section of the Royal Society of Medicine, the Society of Medical 
Officers of Health and the Central Midwives Board, to which bodies the Council 
will issue invitations. Tho report and recommendations will in due course come 
before the Representative Body after consideration by the Divisions." 
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D R. LOUISE MG ILROY, in a paper read in opening a discussion on the interim 
report of the British Medical Association Committee on ‘ ‘ Causation of 
Puerperal Morbidity and Mortality,” presents some interesting material. This 
paper was published in the British Medical Journal of March 13, 1926. She states 
that in 1923 there were 758,131 living births with 2,892 maternal deaths, or 3.81 
per 1000. Puerperal sepsis caused about one-third of these and eclampsia one- 
nintli. Deaths from other causes amounted to 1,552 or about 2 per 1000. She 
believes that the reduction of the infant mortality rate from 154 in 1900 to 77 in 
1922 was due in no small measure to improved obstetric practice. She is of the 
opinion that there was definite evidence of wastage of infant lives, but that no 
such evidence exists regarding preventable wastage in maternal lives. Mortality 
statistics do not tell us of the suffering and disability which result from maternal 
morbidity. She recognizes that maternal morbidity and mortality are largely 
influenced by bad housing and economic or industrial conditions. In this presenta- 
tion she limits herself to medical points of importance. 

First: Extension of ante- and postnatal work is the most effective means of 
improvement. Antenatal and postnatal clinics should not be confused with those 
for child welfare clinics; the staff for these clinics should be composed of prac- 
titioners experienced in obstetrics. 

Second: There is room for much improvement in education. There must be 
facilities for postgraduate training of young practitioners, and courses in which 
the older ones may refresh their knowledge. We do not want more lectures, but 
facilities for clinical work and the actual handling of patients under the supervision 
of competent teachers. It is necessary also to provide for the education and train- 
ing of midwives who do GO per cent of the deliveries of the country. 

Third: The provision of more beds for abnormal cases and for women who 
desire institutional accommodation, owing to housing difficulties. The material 
thus provided could be utilized for educational purposes. 

Fourth: Sepsis, though a notifiable disease, has no workable definition. We 
know it may be contagious and exogenous and may be largely avoided by cleanli- 
ness. We are satisfied that it is also endogenous, but we do not know how it arises. 
Facilities for research are necessary, especially directed toward immunity and the 
defensive nature of the bacteria of the genital tract. 

Fifth: The existing organization of midwifery is chaotic. Panels of medical 
practitioners specially experienced in midwifery should be set up, and midwives 
call those members on these panels. The antenatal and other clinics should be 
coordinated. Cases of death in childbirth should be investigated. Cases of sepsis 
should be treated in open-air isolation wards of maternity hospitals. 
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(Continued from the November issve.J 

Djr. G. Brown Miller, 'Washington, D. C., read a paper on Surgery 
Versus Radiotherapy in the Treatment of Uterine Tumors. (For 
original article see October issue, page 530.) 

DISCUSSION 

DB. FLOYD E. KEENE, Philadelphia, Pa. — I cannot emphasize too strongly 
Dr. Miller’s remarks regarding the contraindications to irradiation in the treatment 
of benign uterine hemorrhage or the importance of accurate diagnosis, for upon 
these two factors success must depend. 

I am convinced, however, that if the limitations are recognized and the contra- 
indications observed, there are certain types of lesion in which irradiation is the 
method of choice and is preferable to operation. In addition to those he has men- 
tioned I would add the adolescent menorrhagias which often can be controlled 
in no other way except by hysterectomy. 

I would take exception to Dr. Miller’s selection of the title of his paper, since 
the word “ versus” implies competition and in my opinion, such is not the case. 
I believe that in the treatment of benign uterine hemorrhage there are two methods 
available: the one, operation, the other, irradiation. The indications for the one 
are just as definite as those for the other, that in no way should the one be con- 
sidered a competitor of the other. 

I quite agree with Dr. Miller in his statement that the majority of symptomatic 
myomas should be subjected to operation as is evidenced by the fact that during 
the past three years operation has been the chosen procedure in about 70 per cent 
of our cases. 

On the other hand, in the 25 to 30 per cent of irradiated cases the results have 
been eminently satisfactory because of their careful selection, with the very minimum 
of morbidity and none of the dire disasters which Dr. Miller mentions as possible 
irradiation sequelae. 

Nor do I believe that radiotherapy is still in the experimental stage as a method 
of treating benign hemorrhage. Many years of experience and an intensive follow- 
up study in the leading clinics of the world have removed this form of treatment 
from the realm of the experimental and warrant the statement that while the mode 
of action may still be somewhat obscure, the results of its action are no longer 
open to question. 

In the treatment of cancer of the uterus, particularly cancer of the cervix, the 
question is still a debatable one, and the excellent results which Dr. Miller reports 
should make us slow in giving up operation in favor of irradiation. 

I agree with him in advising operation in cases of corporeal carcinoma; in 
cervical cancer, however, operation has not been performed in our clinic during the 
past five years. 
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Our results so far as cure are concerned, while not so good as those reported 
from several other clinics, are equal to those obtained by operation as performed 
in Dr. Clark’s clinic, so at present, I believe that in the early case the combina- 
tion of cautery amputation and radium is the procedure of choice. 

DR. C. JEPP MILLER, Hew Orleans, La. — S ince 1914 I have treated over 
five hundred cases of fibroid of the uterus and uterine hemorrhage with radium, 
and my experience makes me agree heartily with the statement Dr. Keene has made, 
that this type of therapy has long since passed beyond the experimental stage. 
Naturally, during the early years, we were obliged to proceed tentatively and wo 
made many mistakes, but now that the indications, and, more important, the 
contraindications have been definitely established, irradiation is one of the most 
valuable methods of treatment which the gynecologist possesses. 

In my private practice, with a careful selection of cases, I have treated probably 
25 per cent of the fibroids I have seen during the last five years in this way. On 
the other hand, at Charity Hospital, where a large colored service presents entirely 
different problems, surgery has been indicated, usually of a radical kind, in probably 
98 per cent of all such cases. These colored women present growths of enormous 
size and of all types, and the percentage of adnexal complications runs well over 
90 per cent, so that radium may be employed only in the exceptional case. 

I take issue with Dr. Miller in his views on irradiation in cancer of the cervix. 
For one thing, surgery in the borderline case should no longer be considered. Large 
series of cases prove that the borderline case is most often the advanced case, 
and radium gives results infinitely better than surgery. Control series of cases 
prove, quite aside from the high primary mortality which follows operation under 
such circumstances, that more five year cures are achieved by radium than by 
surgery. Surgery still has a place in the treatment of cancer of the cervix, but it 
is only in the extremely early case, when the diagnosis must be made by microscope. 
Speaking categorically, when the diagnosis can be made on clinical signs, the 
case is advanced and surgery is not indicated. For my own part, I have done 
only two radical operations for cancer of the cervix in the last eighteen months, 
and in both instances I could not make a definite diagnosis on the clinical evidence 
alone. In my opinion only two types of cervical carcinoma need be considered by 
the gynecologist; the early case, in which surgery is possible, and the advanced 
case, in which it is not. A further division into borderline cases simply introduces 
confusion, for it is a classification which depends entirely on the personal equation 
of the surgeon, and is therefore useless for practical purposes. 

DR. PRANK W. LYNCH, San Francisco, Cal. — During the last ten years, we 
have treated approximately 350 cervical cancers and have followed nearly all of 
them in our study. "We have accepted five years as the minimum time for a cure 
since we find in our series twice as many three year cures as five year cures. 

I have been very much perplexed in our radium studies because we have not 
cured as many early cervical cancers by radium as I feel we should if radium really 
does all that surgery can do. I find that I have cured fewer early cases by radium 
(only 30 per cent) than we have a right to expect because we have really cured 
several perfectly inoperable cases (9 per cent), and it seems reasonable to believe 
that radium should cure all early and local cancers if it cures any that are late 
and widespread. Study of the literature supports this view since there were a 
year ago only SOS reported cases of early cervical cancers that were treated with 
radium alone, only 40 per cent of which were five year cures. Hermann, whose 
results have caused the Swedes to restrict radical surgery for cervical cancers,, 
obtained 10 per cent of five year cures by radium in late and borderline cases, 
and only 40.5 per cent in his early cases. This we believe indicates that the 
problem of radium has not yet been fathomed. 
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Contrasting the results of radium and surgery ire find in the literature 2100 
cases of cervical cancers that were operated radically, with 42 per cent of live 
year cures. Most of the surgical scries were completed several years ago, when 
surgery alone afforded cure, and therefore included a very large proportion of 
borderline cases which furnished most of the Burgical mortality and few live 
year cures. I am convinced from my own experience with radium surgery in the 
treatment of cervical cancers that, at the present time, there is a place for truly 
radical surgery in and only in the treatment of early growths. Practically, how- 
ever, I lind that I am operating upon only a very few selected cases and that I 
am treating with radium all that are not good operative risks, even though they 
havo early cervical cancers. Thus far we have done 48 radical cases with live 
deaths, or approximately 10 per cent of operative mortality. Our first series of 17 
early cervical cancers treated by radical surgery, some but not all of -whom had 
radium preoperativcly or postoperatively, has given 00 per cent of five year cures. 

In cancers of the fundus there is also a difference of opinion. Contrary to 
the reports of others, I find that I am curing by the simple panhysterectomy com- 
paratively few cases of cancer of the body of the uterus, for the reason I think, 
that formerly I have not selected my cases but have attempted to operate upon 
nearly all. Cancer of the body of the uterus, generally speaking, comes in older 
women who do not stand well the shock of a hysterectomy, so my operative 
mortality is far too high. Moreover, I have been distressed to find that many 
of the survivors presented late recurrences. By selecting carefully the patients 
that I operate upon and by radiating all others I believe I will have far better 
results than when I operated upon all, provided that I operate radically, since I 
havo come to believe with Peterson that we shall cure cancer of the fundus 
only by the truly radical operations and not by the simple hysterectomy. 

I feel, therefore, that any type of uterine cancer, cervical or fundal, is better 
treated by radium than by a simple hysterectomy, but that at present there is 
a definite although greatly restricted field for truly radical surgery in both 
cervical and fundal cases if they are early tumors and seem likely, to withstand 
operation. I irradiate all cervical cases prior to operation. 

DR. MILLER (closing). — I had expected to be criticized but these are my 
honest views. I must say that my experience with radium and x-ray has been 
largely that of an observer. I do not use it myself but I have carefully watched 
those who do use it. I have referred a number of cases to them and have reached 
these conclusions by my own experience with surgery and comparing that with 
the results of the men who employ radiotherapy in the treatment of fibroid 
tumors and cancer of the uterus. . 

Dr. Joseph B. DeLee, Chicago, 111., presented a paper entitled Two 
New Ideas on the Mechanism of Cervical Injury During Labor. 
(For original article see October issue, page 499.) 

DISCUSSION 

DR. COLLIN FOULKROD, 'Philadelphia, Pa. — S ome years ago I made a studj 
of the lacerations of the cervix and found that among a number of patients in 
the hands of all operators in one clinic there was something like 5 per cent of 
noted cervical lacerations. I find now in my own private practice there are less 
than 2 per cent which need repair; as the years go on the lacerations are slowly 
growing less. We are using more sedatives, waiting longer for the normal dilatation, 
and securing better results with regard to the different forms of lacerations. The 
forms enumerated by Dr. DeLee may be added to by suggesting that one of the 
causes of laceration is the rigidity of the tissues, which he has suggested in his 
form of possible development lacerations. It has been impressed upon me that the 
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time is rapidly coming that when a woman cannot dilate the cervix more than 
one finger in more than twenty-four hours we shall consider a cesarean section 
rather than allow her to push down the cervix in front of the child's head causing 
a prolapse of the uterus, as well as an eversion of the canal. 

DE. H. C. BUEGESS, Montreal, Canada. — Whenever I see a large fibrous polyp 
expelled through a resistant cervix without any damage, I am convinced that the 
kind of dilator and the element of time are the important factors in any laceration 
of that appendage. In my experience this element of time can best be controlled, 
with the greatest margin of safety as far as the mother and child are con- 
cerned, by repeated doses of heroin given at frequent intervals. Hemorrhage is 
the only indication that prompts me to interfere with the cervix immediately 
after the delivery is over. The one exception to this rule is perhaps when I 
have been called upon to do a version and extraction. If hemostasis becomes 
necessary simplicity of operation is essential, and I depend on a deep suture, pay- 
ing particular attention to the upper angle of the wound and making every effort 
to include the musculature of the cervix. 

DE. WILLIAM C. DANFOETH, Evanston, III. — Stimulated somewhat by the 
paper that Dr. Farrar read here last year in which she brought out the possible 
relationship between cervical injury and the production of cancer, and by the 
discussion which followed, which seemed to show that the interest of our members 
was centered upon the curing of pathology rather than upon its prevention, I 
looked up the private cases taken care of by my associate and myself during the past 
three years, excluding all others because we had very accurate records of these. 
The total was 975; eliminating all cesarean sections, in which, of course, cervical 
injury cannot occur; eliminating all cases in which bags were used, which were 
few; and eliminating any cases in which any degree of manual dilatation was 
done, left us 920 cases. In these we found recognizable tears which were suf- 
ficient to demand surgical attention in 104, a little more than 10 per cent. We 
regarded anything as requiring surgical attention if the tear was as much as 
2 cm. They varied from 1 to 5 cm. 

In studying these cases we noticed also this same Y-shaped characteristic which 
Dr. DeLee has mentioned. Dr. DeLee did not emphasize as much as I had 
hoped he would the necessity of putting in sutures in a definite way. If the 
sutures do not take in the entire musculature of the cervix, together with the 
muscle that is retracted at the time, they almost always fail to be effective, and I 
believe that is the reason why so many men have felt that the repair of the cervix 
was of littlo value. Also, the sutures must not be tied tightly because the cervix 
is soft. They must be brought together very loosely and inserted about 1 cm. 
apart. 

I believe too, as stated by the last speaker, that the use of an opiate during 
the first stage of labor not only keeps the patient quiet but has a definite relaxing 
effect upon the cervix and helps avoid some tears. I do not think that suture of 
the cervix is a procedure which we can recommend for use indiscriminately. It 
is definitely a surgical procedure, an operating room procedure. With those con- 
ditions present I believe it is a very valuable addition to our technic and well 
worth trying. It is often said that it is unnecessary to pay any attention to 
tlicso lacerations, that they will heal spontaneously anyway. If that is so, why 
do we see so many deeply gashed cervices in our daily gynecological work? 

DE. DeLEE (closing). — The cervix is thin at the sides. The borderline between 
the two muscular anterior and posterior lips is filled with connective-tissue fibers 
and some muscle fibers. Eight alongside the cervix, when the woman is pregnant 
six to eight weeks, it is easy to feel the soft character of the tissue like a groove 
and I have used that often as a means of early diagnosis of pregnancy. 
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lias any one over found a woman with cancer of the cervix who has had 
cesarean section, unless she had had several babies through the natural passage? 
We know cancer occurs in multiparao. 

Dr. Dan forth reports only 10 per cent lacerations of the cervices. I have had 
many more than that. Pituitrin is one of the greatest causes of laceration of 
the cervix. . We almost never use pituitrin in the first stage of labor. Occasionally 
at the beginning of labor we use J /> to 1 minim, but after the pains have started 
pituitrin is discontinued. 

The differentiation between contused and torn tissues, after labor has been 
a difficult thing to make. We try to do that by differential staining. By painting 
tbo cut surface with mereurochome, the vaginal portions of the cervix can be 
very easily distinguished. 


Dr. George W. Kosmak, New York City, presented a paper entitled 
Fundamental Training for Obstetric Nurses. (For original article 
see Surgery, Gynecology and Obsletrics, November, 1927.) 

DISCUSSION 

DR. J. WHITRIDGE WILLIAMS, Baltimore, Maryland. — Every one admits 
that something is radically wrong with the nursing situation, and I think that 
as doctors and as members of hospital staffs with training schools for nurses a 
great part of the responsibility is ours, because in the early days when such 
schools wore developing we allowed their control to drift entirely into the hands 
of the nurses and of the hospital superintendents, neither of whom were usually 
fitted to cope with educational problems. The result is that in most institutions 
the training schools are run primarily for the benefit of the nurses, and especially 
for the advancement of the status of women in general, and with relatively little 
regard to the welfare of the patients or to the medical needs of the hospital. 
Indeed, I think it safe to say that in the majority of the best hospitals advice 
concerning the conduct of training schools is rarely asked of the more experienced 
members of the medical staff, and that when it is volunteered, it is regarded as 
impertinent interference. 

Moreover, the strictly medical teaching is done in great part by young men, 
who stand rather in awe of the nursing authorities, with the result that the type 
and scope of the instruction is dictated by the latter, and often resembles a com- 
pressed curriculum of a medical school, instead of the practical instruction which 
is desirable. In other cases, the young teachers, carried away by their enthusiasm, 
waste hours in teaching about rare diseases which have no practical significance. 

We cannot escape our share of the responsibility, for we have allowed such con- 
ditions to go unchallenged for thirty years, and have not faced the problem until 
it has become acute. At the same time, it is only fair to admit that in the past 
the pupil nurses w r ere exploited by many hospitals, and were utilized with more 
regard to economic exigencies than to sound education. 

Following the war a very radical change has come about, namely, that the 
scope for the remunerative employment of educated young women has become 
greatly extended. As a result relatively smaller numbers are applying for 
admission to the training schools, so that in all but a few of the best ones the 
applications for admission do not keep pace with the demand, and two things have 
happened. One is that in. certain institutions those in charge of the schools have 
appealed to the medical staff for aid, and the other is that it lias been attempted 
to face the problem in another way, and to bolster up and dignify the profession 
of nursing by giving it a university status. In this event, the three years of 
training are regarded as the equivalent of two years of college work, and are 
counted as part of the credit toward a collegiate degree. To my mind, the latter 
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may mean a great advance in education, but it will by no means solve .the problem 
o£ providing intelligent nursing care either for the sick poor in the hospital ward 
or for the well-to-do in their own homes. 

I must confess to being a heretic as regards college education in general; for, 
as conducted in this country, I regard it as an unmitigated failure and as a waste 
of time and money whether for men or women. I am glad to say that the Johns 
Hopkins University has come to the same conclusion, and has decided to do away 
with the Bachelor’s degree and to limit its activity to the training of serious- 
minded students, who may eventually obtain the degree of Master of Arts or Doctor 
of Philosophy. 

This decision has put a very effective quietus upon the proposition of giving a 
collegiate degree to our nurses, for, if we are abolishing it in the case of men, 
it would be absurd to revive it in the case of women — whether nurses or not. 

A few years ago, when the situation was becoming difficult at the Johns Hopkins 
Hospital, a joint committee consisting of the superintendent of the training school 
and her chief assistant, the director of the hospital, and the heads of three of tho 
main clinical departments, was appointed to consider the problem and to see 
what could be done to improve it. One of the first things was to make a careful 
survey of the curriculum in vogue, as well as those recommended by the various 
organizations interested in the training of nurses. It would lead too far to discuss 
the matter in detail, and here I shall only say that we made a radical cut in the 
number of lectures and in their stead substituted practical bedside instruction, 
which is often given by the heads of the various departments. 

We realized where our fault lay, and we had the courage to face it frankly. In 
the obstetric training, we have eliminated a large number of lectures, and in their 
place my senior associates and I give a series of practical demonstrations in the 
delivery room, at the bedside, and in the nursery, which I feel confident •will give 
the pupil nurses a totally different and more practical view of the subject. I 
believe that this is one of the ways of facing the problem, but it means that 
the senior members of the medical staff must take part in and control the prac- 
tical instruction. The whole question is a big one, and the closer we look into it the 
more complicated we find it. 

Do not think from what I have said that I am opposed to women of the highest 
education taking part in nursing. I am not, but I believe that such education 
should precede or follow the practical training of the nurse, and that only, a few 
women will profit from it, such as those going into executive posts, teaching, 
or special work. On the other hand, I feel that the so-called academic education 
will not help in solving the problem of giving sound nursing care to the sick. 

No one can deplore more than I the feeling that the profession of medicine 
and nursing are antagonistic. They are not, and should not, be so. Each is 
mutually dependent upon the other. We cannot take proper care of the sick 
without the nurse, nor can she without us, but from my point of view nothing 
can be gained by teaching the nurse to bo a poor doctor, and to feel that she is • 
demeaning herself by giving kindly and intelligent care to the sick. 

DP. WILLIAM P, NICHOLSON, Philadelphia, Pa. — T his subject is an ex- 
tremely important one, and its presentation is very timely. If the subject were 
not so important, its discussion could be entirely of a humorous nature, based 
on the book which I hold in my hand. This book is a syllabus of obstetric lectures, 
to be given to nurses in training, and my experience with it began at the time of 
the late war, when my assistants were all in the Service, and I had to undertake 
tho lectures for the nurses at the Presbyterian Hospital in Philadelphia, the 
Graduate School of Medicine of the University of Pennsylvania, and the Methodist- 
Episcopal Hospital of Philadelphia. At this time I was shown the book by one 
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of the directresses of nursing, and on looking it over, I found that there are thirty 
hours m the obstetric course, and that ten of them are to be given by a physician, 

Now, those of us who have been teaching medical students know that we can- 
not put into a vessel more than that vessel will hold, and with this fact in mind, 
I would call your attention to a couple of the lectures as outlined in the book. 
These aro chosen at random, any other of the ten lectures is open to the same 
criticism which I am making of these two. 

The first lecture calls for a brief history of obstetrics; a consideration of the 
place of obstetrics in medicine, and the significant points in delivery. Remember 
that this is a lecture, supposedly to be given in one hour. 

I would like, in addition, to call your attention to the fourth lecture. The 
general title is Reproduction in General , and in this hour the instructor is supposed 
to compare the cell differentiation in unisexual and bisexual animals, and also 
to consider the relation of sex to pregnancy, and the other aspects of sex. 

All of us in this room are or have been actively engaged in the teaching of 
medical students, and I submit that even a fourth year medical student, trained 
as he is to absorb more or less indigestible mental pabulum, would be unable to get 
anything out of a lecture of this wide diversity in subjects, even if a teacher could 
be found who would be insane enough to attempt such in an hour’s w'ork. 

These two instances will suffice to show the general lack of comprehension of 
the subject by ■whoever was responsible for this syllabus. Any of you who care 
to do so can look over the remaining lectures as given in this syllabus, and form 
your own opinion as to the value of such instruction. To my mind, it is a per- 
fectly plain case of incompetency on the part of those who control the education 
of nurses at the present day. This type of instruction has absolutely no bearing 
upon the needs of the nurses. No living man or woman could possibly intelligently 
receive this tremendous mass of material in ten hours’ instruction. 

I give way to no man in my interest in the training of the nurse, but there 
must bo at least a reasonable amount of intelligence exercised by those who assume 
the responsibility for their instruction. 

DR. WILLIAM A. SCOTT, Toronto, Ont. — E ven in a country so primitive and 
wild as Canada the question of the education of nurses has become very acute; 
so acute in my particular section that at present I am acting on a committee 
which is trying to find out whether there is any possibility of a solution of the 
problems that have been brought up tonight. We find that it is much easier to 
be critical than it is to be constructive. The problem is out of our hands and 
that has happened in the way that Dr. Kosmak has spoken about tonight. We 
arc not satisfied with the way the nurses are being trained. They are no longer 
nursing. In the first place, it is with great difficulty that we can get a nurse 
to take cases outside of a hospital. In the hospital, except in very dull times, 
nurses will not accept night duty. For a time they registered against obstetrics 
until they were forced to nurse obstetric cases for one year. At the present time 
in some of the institutions, at least, I am quite convinced that the majority of 
nurses no longer look upon a patient as a patient at all ; she is simply a room number. 

Recently I had a patient who entered the hospital at seven o’clock at night. 
She was operated upon at nine o’clock the next morning and during that time 
she had six different nurses looking after her and taking part in her preparation. 

As a matter of fact, one nurse started to give her an enema and a, second one 
finished it. I do not imagine there was one of the six nurses who even knew the 
patient’s name. We feel that that is not nursing, and the problem is just as acute 
from one end of Canada to the other as it is in the States. The situation in 
Canada has arisen partly from the situation over here. Our nurses have followed 
the syllabus that has been laid down in the United States, more especially in New 
York State, and apparently we cannot get away from it. As I see it the situation 
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is out of our hands; it is a legislative situation. We propose to do something 
about it, however. One of our proposals is that we shall start a register in the 
Academy of Medicine where we shall register every group of medical attendant, 
the trained nurse, practical nurse, male nurse, mother’s helper, masseuse, and these 
will all be on call for medical men who can choose the particular type of at- 
tendant that they think is required in a particular case. 

I believe Dr. Kosmak has proposed something that will be of value. If it is 
possible for a Society such as this to go on record in a very conservative but very 
positive way regarding their opinion of what constitutes the basic education for 
a nurse, a great deal -will be accomplished. 

DB. JOHN A. McGLINN, Philadelphia, Pa. — This has been a very interesting 
discussion and at times rather humorous, but I am thoroughly convinced that it 
will not get us anywhere because the question of nursing education is only a 
small part of the present tendency of education in general. The place where we 
should start reform in nursing education is in the primary school education up 
to the college education as it exists today. I do not know’ any child in the modem 
school or college who can speak German or Latin or Greek after he finishes college 
unless his governess has taught him this in his childhood. In other words, simply 
crowding facts into one’s mind without proper understanding, means a failure in 
education. When we start to criticize the nurses we might as well criticize our own 
profession. Why should a man be doing all sorts of tests, witnessing elaborate 
operations in the surgical laboratory upon the skull and the spinal cord; in another 
department seeing all sorts of operations which he will never do, and in addition 
being compelled to do research work and present papers in his senior year, and 
giving him a lot of facts he will never digest, instead of making a doctor out 
of him? When we solve these problems we may possibly be able to accomplish 
something with the problem of nursing education. Modern education has gone on 
the rocks and we are not turning out educated men and women today. We arc 
turning out a lot of halfw’its from college; their brains are not being developed 
properly, they are not able to fit in the walks of life and many suicides are being 
committed because they do not know what it is all about. 

DB. KOSMAK (closing). — I had hoped that somebody would say something in 
reply to what I have proposed, on the other side of the question. It is very 
pleasant indeed to find such unanimity of opinion on this subject. However, that 
will not accomplish anything and Dr. Litzenberg’s proposal is exactly what I 
have proposed in my paper, that the Society take some definite action to define 
actually what we consider would be the proper training for an obstetric nurse. 

Unfortunately doctors have proposed little or nothing in place of what we con- 
demn and that, of course, is just what the nursing authorities desire. As long 
as we do not propose anything in place of what they have they say our arguments 
are not constructive but merely destructive criticism. I think we should appoint 
a Committee to write out a syllabus of obstetric lectures, and then adopt it of- 
ficially as the best thought of the united membership of this Society. 

Dr. R. A. Bartholomew, Atlanta, Ga., (by invitation) presented a 
paper on Prophylactic External Version — Review of the Literature 
and Analysis of 81 Attempted External Versions in 54 Consecutive 
Cases. (For original article see November issue, page G48.) 

DISCUSSION 

DB. EDMUND B. PIPEB, Philadelphia, Pa. — Morriceau, in IGS3, stated that 
when the child was found in a position with the breech presenting it had been ad- 
vocated by certain practitioners that this be changed into a head presentation, 
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but if they could definitely show him how this could be done he would be glad to 
do it. 

I nm speaking about something that I have never tried. I have not tried it 
for the reason that I would rather deliver a breech than X would a vertex in all 
patients except the primipara. That is a peculiarity, but in all of these injuries 
to the cord of which Dr. Bartholomew speaks the hemorrhages can be largely 
avoided if forceps are routinely put upon the aftercoming head and traction is 
not made upon the neck or upon the brachial plexus. 

The spontaneous version which has been spoken of, I believe Dr, Bartholomew 
said lie had never seen in the ninth month. Less than six weeks ago one of our 
cases was diagnosed as' a breech presentation by x-ray and I verified the x-ray 
findings by manual examination. The next day the patient went into labor; 
she said the baby had turned around during the night. On examination again 
I found the head presenting; that was at the end of the ninth month. 

I cannot quite conceive of the lack of danger in such a procedure. If one has 
ever done many podalic versions' where one can feel all of the parts of the child, if 
there is a chance of the neck coming through the cord, as various blunders in many 
podalic versions will occur, there is just as much chance of those things occurring 
in the external version as in the internal. I am not inclined to think that if there 
is a breech presentation, — not with primipara but with multipara, — there is any 
reason for doing external version. 

DJI. HUGO EHRENFEST, St. Louis, Mo. — W hen I saw this paper announced 
I asked my associate, Dr. Liese, to collate from our private records all the data 
in regard to external version. Only a few hours ago I tabulated them without 
knowing anything about Dr. Bartholomew’s figures; the identity of our results is 
striking. He had 54, and I, 53 cases of breech presentation encountered in preg- 
nancy, of which he successfully turned 47 and I, 46, so that we both record 7 
failures. Of these, in three cases the cause of failure was ascribed to abnormal 
shape of uterus (narrow uterus with oligohydramnios; fibroid, and one completely 
septate uterus finally requiring cesarean section). In three others, the attempt at 
version was made too late (one already in labor, the two others one and two days 
respectively before delivery), in the seventh case, the fetus had two large polycystic 
kidneys. Of these seven babies delivered in breech presentation, two were lost 
(the case of oligohydramnios, and the baby with cystic kidneys). 

The successful forty-six versions were done mostly within four to six weeks 
before labor, some within two weeks, one two days before delivery. All were 
done without anesthesia, in my belief, a most important point, because without 
anesthesia the procedure necessarily has to be done so gently that it is impossible 
to do the harm, unjustifiably feared by some writers. One of the cases of success- 
ful version had the shortest cord I have ever encountered, it required clamping and 
cutting within the vagina to permit escape of the fetus. This baby certainly would 
have been lost in a breech delivery. 

Only five of the versions are noted as difficult on my records; 40 are specifically 
qualified as easy. 

In regard to the technic I would stress just a few points: It is most important 
first to free the breech if already in contact with the pelvic inlet. This is best 
done by suspending the patient for fifteen to twenty minutes in the Trendelenburg 
position. When doing the version, the effort should be mainly directed toward 
pushing the breech upward; failures, in my opinion, are chiefly due to the seem- 
ingly more common attempt to push the head out of the fundus down towards 
the pelvis. If effort to turn in one direction (pushing breech up along vertebral 
column) fails, the attempt must be continued in the opposite direction (pushing 
breech towards fetal legs) ; this latter direction, in the sense of an increased flexion 
of the fetal spine proved to us three times as often advantageous as the other direction. 
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With only six exceptions (requiring repetition from one to three times) the very 
first version, without bandages, etc., maintained the fetus in cephalic presentation. 

The babies were of average size, but three of them were over 4500 grams, and 
in all three the version was noted as easy. One baby weighing 4G50 grams was 
easily turned in a iv gravida two days before delivery. In one case of success- 
ful external version a marginal placenta previa, discovered during labor, forced 
me to do again a podalic version. 

Of the 4G successfully turned babies two were lost: one was born macerated, 
the mother luetic, with four plus Wassermnnn. The other died in labor, after 
fairly difficult forceps extraction in a primipara. 

This mortality alone, in my belief, proves the justification for an attempt, at 
external version in every case of breech presentation discovered within the last 
six weeks of pregnancy. I thoroughly agree with the essayist’s statement that 
external version must be regarded a proper part of prenatal care. 

I) It. CAUL HENRY DAVIS, Milwaukee, Wis. — M any breech presentations 
change to vertex late in pregnancy and had Dr. Bartholomew waited until nearer 
term the number of cases would be materially smaller. Attempts at external 
version may prove disastrous unless one manipulates very gently. One of my 
patients who moved to another city recently lost her baby from an external version 
performed under anesthesia. This led me to study my results in breech delivery, 
and I found that in the past seven years 32 babies had presented by the breech. 
Of these there was only one, an anencephalic, which was not delivered alive and 
free from injury. 

I believe with Dr. Piper that the high fetal mortality in breech cases come 
from manhandling and failure to use forceps on the after-coming head when 
it does not come through easily. We used to teach external version in theory, 
but saved all of our breech cases for demonstration before groups of students. 
The high mortality from breech presentation in home deliveries suggests that 
all these cases should be sent to the hospital. 

DR. JOSEPH B. DeLEE, Chicago, III. — I believe that a middle course should 
be pursued. If version is possible with gentle means in the last 2 to 8 weeks of 
pregnancy, it should be attempted. If version becomes difficult on the ordinary 
operating table, without an anesthetic, it should be discontinued and the patient 
allowed to go to term. In some of the cases in which I failed with external 
version I found some interesting things by means of the x-ray. In two of the 
cases the baby’s head was extended with a face presentation. In one case the 
baby had an extreme lateral flexion of the head, the ear resting on one shoulder. 

When trying to do the version one should listen to the heartbeat every two or 
three minutes and if it shows signs of distress the attempt should be stopped. 
The placental site should also be decided upon before version is started and if 
the placenta is on the anterior wall in the line of version it is better to quit. 
The contour of the uterus and the simple expediency of pressing the stethoscope 
against the baby ’s back will help in determining this. 

DR. BARTHOLOMEW (closing). — I agree with those who have emphasized 
the importance of gentleness and care in doing external version. That, of course, 
is very important, particularly if one uses an anesthetic and may thus be inclined 
to use too violent pressure and keep it up continually. But if one uses the care 
that he would if the patient were not under the anesthetic there is not much 
danger. The object of the anesthetic after all is simply to do away with the 
resistance which is occasionally such an obstacle to palpation. 

, The French and Germans have emphasized the life saving value of external 
version as a factor in reducing the death rate and saving more babies. 
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Tho figures, I think, speak for themselves. We have to accept a certain figure 
for mortality in breech presentations and this applies to general practice. We 
are trying to make obstetrics safer in general practice. The specialist may deliver 
• breech presentations safely, but it is quite a different matter with the general 
practitioner. The true value of external version will not be realized until medical 
students arc taught the need of prenatal care and how to diagnose presentations 
accurately, and if this knowledge is made use of in general practice, I feel sure 
it will be tho means of saving many babies. 

Du. Richard E. Smith, Grand Eapids, Micli., presented a paper on 
Toxic Goiter and Its Relation to the Gynecologic Patient. (For 
original article see October issue, page 518.) 

DISCUSSION 

DE. W. E. CALDWELL, Nkw York City. — Diseased thyroids occur about eight 
times more frequently among women than in men. It is to be expected, therefore, 
that the gynecologist, especially in the so-called thyroid belts, should, in the 
practice of his specialty, encounter many patients with thyroid complications. In 
the presence of a goiter one may assume a change or upset in the thyroid function; 
but the nature and direction of such an upset is a matter for careful study. Toxic 
goiter, if the expression is to have is specific meaning, indicates the presence at 
least of an increased metabolic rate resulting from the thyroid dysfunction. All 
too frequently' thyrotoxis is adjudged present without even an attempt being made 
to determine the basal metabolic rate. Dr. Smith, in Ids paper, has given us 
a very comprehensive symptomatology of the condition recognized as Graves’ 
disease, and he emphasizes the basal metabolic rate as the final arbiter in the 
diagnosis. There is a great deal of confusion and contradictory evidence as to 
the physiology and pathology of the endocrine glands. Apparently, the genesis 
of toxic goiter has no definite relation with pelvic disease save a possible exception 
of a regional infection being a significant factor in the production of thyrotox- 
icosis. Geist, at the Mount Sinai Hospital, found no change in the metabolic 
rate after ovariectomy, and Corscaden, at the Sloane Clinic noted that the metabolic 
rate is unchanged after sterilization by the use of radium and the x-ray. As Dr. 
Smith has pointed out, the usual gynecologic cases call for secondary consideration 
in the presence of toxic goiter. The treatment of the toxic thyroid state has today 
taken on the status of a specialty' in medicine. There are elements calling for the ex- 
perience of the internist with the use of iodine therapy', the radiotherapist, and 
the surgeon. The method of choice in the treatment depends on the particular 
factor in that case. Por the gynecologist, his chief concern should he the recognition 
of the toxic state in patients under his care and the use of approved procedures 
in establishing a correct diagnosis. In the Sloane Clinic, toxic thyroid or toxic 
goiter cases have been rare, but a condition noted which closely simulates thy- 
rotoxicosis which may' be due to ovarian deficiency. The patients usually were in 
their thirties, showed a marked degree of nervousness and irritability, some tremor 
of the hands and tongue, sweating, moderate enlargement of the thyroid, slight 
loss of weight, frequently hot flashes; all of which symptoms were exaggerated 
about the time of menstruation. Eepeated basal metabolic tests, after some days 
of rest in bed, failed to show any significant elevation, and in some of these 
cases good results have been obtained by using the vrholc ovary preparation to- 
gether with small doses of thyroid extract. I could find but few cases of proved toxic 
thyroid among our gynecologic cases. In the obstetric service, where all patients 
showing any complications are studied by the medical department, twenty'-two eases 
of toxic thyroid in the last six thousand cases have been found. The majority of 
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these have carried through to term and been delivered of living children. Five 
of the twenty-two had to be aborted on account of the seriousness of the condition. 
Three of the ones that were aborted improved after the abortion; one was lost 
track of, but her condition was unchanged when last seen by us; the other patient 
had serious bleeding at the time of the operation and died a few days later. 

DR. ARTHUR H. CURTIS, Chicago, III. — Within the last two or three years 
I have been surprised at the number of borderline cases with symptoms of toxic 
goiter. Whether we have been overlooking them in the midwest, or whether the 
situation has changed materially in the last few years, I do not know. I am rather 
inclined to think that we have been overlooking them and that the basal metabolic 
rate has informed us that we have been negligent in making diagnoses. This means 
of information is used as a routine whenever we have a patient in whom the 
diagnosis is complicated or difficult. 

We have a group of patients who, despite nervousness, have a markedly 
decreased rate, and in whom the administration of small doses of thyroid extract 
has been materially helpful. In common with others we have learned that many 
patients who are tired or sluggish are distinctly below normal in their thyroid 
activity. But above all I wish to emphasize that this class of patients may, on 
the contrary, have symptoms that simulate toxic goiter; in these cases thyroid 
extract in small doses is particularly beneficial. 

DR. CARL HENRY DAYIS, Milwaukee, Wis. — M y first experience with this 
condition was some fifteen years ago when a patient came into the hospital be- 
lieving that all her trouble was due to a relaxed perineum and a lacerated cervix. 
Examination showed that she had a typical toxic goiter of the exophthalmic type. 
However, we could not get her consent for treatment of the thyroid disease until 
after she had had something done for what she thought was wrong with her. 
During the last fifteen years I have seen a good many borderline cases where 
it was often difficult to determine whether the symptoms were due to the pelvic 
conditions or to something else. I have come to believe that in our gynecologic 
work we must eliminate all other possible reasons for the symptoms before ad- 
vising operative treatment. 

It is not necessarily a hypcrfuuction of the thyroid that is causing trouble, 
it may be a hypofunction, and may fluctuate from one to the other. After a 
period of mild hyperthyroidism the patient may come back a year later with 
symptoms, but suffering from hypothyroidism. It is not always necessary for 
patients who have relatively small thyroids and mild symptoms of exophthalmic 
goiter to have surgical treatment, because with rest, sedatives, and iodine for a 
number of weeks, the symptoms will clear up, and the metabolic rate will return 
to normal. Some of these patients later return with mild hypothyroidism. 

DR. G. BROWN MILLER, Washington, D. C. — A number of years ago, before 
the metabolism test came into vogue, I was working in the gynecologic dispensary 
in one of our hospitals in Washington and a patient was sent in from the medical 
dispensary with a diagnosis of exophthalmic goiter. She had the typical symptoms: 
rather an acute enlargement of tlie thyroid gland, some exophthalmus, rapid 
pulse, nervousness, etc. She was sent in because she complained of pelvic dis- 
comfort. I found a large retroverted uterus, put it in position, put in a pessary, 
and sent her to the country. She was also given iodide of potash. She came back 
to us in a few months, the enlargement had disappeared, the exophthalmus had 
largely disappeared, she was no longer nervous, and the uterus was in good position. 

I did an operation for permanently restoring the uterus to normal position, and 
sho has never had a symptom of exophthalmic goiter since. 
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1)1?. JAMES C. MASSON, Rochester, Minn. — Wc see a great many cases with 
the coexistence of a pelvic condition and toxic goiter. It is of great importance to 
differentiate between exophthalmic goiter and the toxic adenoma. The two condi- 
tions arc absolutely different, and the preoperative management is different. 

In the exophthalmic goiter, improvement can be obtained in every case by the 
administration of Lugol’s solution; in the other type this is unsatisfactory. In 
some cases it has no effect, in other slight improvement is noted, and in some 
the condition becomes worse. 

I believe that sometimes the two conditions coexist to some extent in the same 
patient. We feel at the Mayo Clinic that any toxic condition of the goiter should 
be taken care of before any other operation is done, and it is seldom in gynecologic 
conditions that this rule need be changed, because a little time will not make much 
difference. These patients can all be made better, and surgerj' on the thyroid 
is no longer considered a serious operation. Patients can be out of bed from the 
third to the fifth day. 

As to the cure of exophthalmic goiter without operation, there is no doubt 
that an occasional case of definite thyroid of the exophthalmic type undergoes a 
spontaneous cure. In the British Isles, at least until recently, they seldom thought 
it necessary to operate because these cases, under medical management, frequently 
ran a short course with no tendency to recurrence. Our experience has been that 
exophthalmic goiter has a marked tendency to recurrent attacks; that is, there 
will be a period when there will be a definite crisis, the patient will improve and 
be in apparently normal health for some months, then there will be another crisis. 
In the toxic adenomatous type there is, of course, a constant downward course. 

DI?. JOSEPH L. BAER, Chicago, III. — Just a word of caution. It is so 
easy to prescribe Lugol’s solution or thyroid extract that perhaps many of you 
have done what I have done in the past, undertaken to handle a mildly toxic 
thyroid simultaneously with office treatment for g.vnecologic conditions. After 
several unhappy experiences I subscribe to the idea of the surgeons, that the ad- 
ministration of Lugol’s solution to a toxic thyroid patient has only one purpose 
and that is preparation for thyroid surgery. If the administration is continued 
over a number of weeks that patient is likely to be precipitated into a condition 
that will make her a very bad risk surgically, whereas, if it is brought to a climax 
rather quickly and followed promptly by surgery the result will be much more 
satisfactory. 

DR. PRANK W. LYNCH, San Francisco, Cal. — I had hoped that the discus- 
sion might bring out the relation that appears to exist between the thyroid and 
fibroids, in patients who do not live in thyroid districts. 

Recently I have had the opportunity of studying six hundred cases of fibroids 
in my clinic. I divided them into large and small tumors, although as the former, 
we considered those which in the past would not have been considered so large, that 
is, tumors the size of a four months’ pregnancy, or too large to be treated with 
radium. Twenty per cent of the fibroid cases had some goiter, adenoma, or an 
enlarged gland. This is of interest since California is not a goiter country and 
only few came from goiter districts or pockets. It also is of interest that the 
goiters were twice as frequent in the so-called large fibroid group as in the smaller 
tumors. As we review the literature of fibroids, we must acknowledge that the 
etiology given us in the past for these tumors does not stand up under the modern 
tests, and that a close relation between the thyroid and ovary is now universally 
recognized. Thyroid enlargements are common at the lime of menstruation and 
during pregnancy. If they occurred as often with old pelvic inflammations as they 
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did with fibroids, I would have found them as often in the group of small tumors 
as in the larger ones, since the majority of the patients with small tumors had 
old pelvic inflammations. 

DR. WILLIAM S. STONE, Nkw York City.— At the thyroid clinic at the 
Memorial Hospital in New York we not infrequently see a patient who has perhaps 
been doing fairly well under treatment for the thyroid, but uterine bleeding occurs. 
An examination reveals a uterine myoma. It is frequent enough to make this subject, 
worthy of our serious consideration. What the relationship is, if any, I do not 
know. Of course, we have so many women with uterine fibroids, it is not, perhaps, 
strange that they should appear among a large number of thyroid cases, but they 
do occur synchronously, and the uterine hemorrhage is a disturbing factor in the 
course of the toxemia, so that the question of how the fibroids are to be treated, 
often offers a problem. 

It is in some of those cases that we have occasionally used radium or x-ray for 
stopping the uterine bleeding, so that the treatment for the toxicity due to the 
thyroid may' be continued. The tumors are not usually large and an undesirable 
operation may be thus avoided. 

DR. J. HOFBAUER, Baltimore, Md— Although the local conditions largely 
affect the conceptions of the individual investigator, we may now conclude, on the 
basis of present knowledge, that thyroid intoxication in general exerts an effect 
primarily' on the heart and on the liver, as recently shown by r Youmans and War- 
field. The extent of the impairment of liver function was determined in their in- 
vestigations by Rosenthal’s test and it became evident that the glycogen formation 
was markedly interferred with. Thus, the glycogen-poor liver, resulting from 
thyrotoxicosis, may be more susceptible to an additional damage by some toxic agent, 
anesthesia, etc. (See Archives of Internal Medicine, 1926, xxxvii, No. 1.) 

Bearing in mind that there exists an interrelation between all endocrine glands 
and that clinically thyroid disturbances are not infrequently' associated with men- 
strual abnormalities, our search was directed toward influencing abnormal ovarian 
function by' x-rays, applied to the thyroid, the hypophysis, or the spleen. An experi- 
ence in Ddderlein’s clinic showed that spleen radiation should be principally em- 
ployed for prompt stopping of hemorrhages, particularly when due to fibroma or 
incident to the climacterium. Radiation of the liver is sometimes effective even 
when the radiation of the spleen has failed to stop profuse menstrual bleeding in 
young women after unsuccessful curettage. In cases of dysmenorrhea and 
amenorrhea, radiation of the hypophysis rendered a valuable service. A prompt 
effect of radiation of the hypophysis was often seen in women in whom menstrua- 
tion occurred at short intervals or was too free. As a matter of fact, in certain 
refractory patients of this group the radiation of the thyroid succeeded. The 
decrease in size of an enlarged thyroid after radiation of the hypophysis, ns oc- 
casionally observed in our scries of cases, bears directly on the pituitary -thyroid 
relationship. 

DR. HUGO EIIRENFEST, St. Lons, Mo. — It is my belief, that the climacteric 
patient who is seeking relief for her rapidly' increasing weight requires particular 
attention. As a rule, increased thyroid function expresses itself in a loss of weight, 
but in the case of the climacteric patient, with the general upset in metabolism, 
occasionally increase of weight might be associated with increased thyroid activity. 
To give such a patient thyroid extract carelessly might prove disastrous. 

DR. SMITH (closing). — The purpose of this paper was simply to direct the 
attention of gynecologists to this very important disease, to point out how we mav 
recognize it in the course of :pi examination, and to comment on certain other 
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facts that I thought were of importance in this connection. In the outspoken 
case there is no difficulty in diagnosis, but it is the rather obscure and doubtful 
case we arc apt to overlook and I hud this in mind when writing this paper. We 
do not know the reason for having so much toxic goiter in the Middle West, but 
certainly there has been a great increase in the number of such patients during the 
last few years. Part of this undoubtedly is due to the education of the public and 
the profession, but there can be no question that there is an actual increase in 
frequency. Some of us think that the promiscuous use of iodine may have something 
to do with it. Many of our people are taking iodized salt and many patients with 
goiter are taking iodine in some form. We believe, of course, that iodine should be 
taken only under a physician’s care, and its dangers in causing toxicity in those 
until goiter should ever he borne in mind. 

Dr. Robert L. Dickinson, New York, N. Y., presented a paper enti- 
tled A Gynecologist Looks at Prostitution Abroad. (See November 
issue, page 590.) 

DISCUSSION 

DR. GEORGE W. IvOSMAK, Nmv York City. — We arc very much indebted to 
Dr. Dickinson for having the courage to bring before this Society a topic which 
lias unfortunately been sidetracked by the men who should have displayed the 
greatest interest in it, namely, the gynecologists. 

There are two large aspects from which this question must be viewed, — the social 
and the medical. The people who have taken up the social aspect have gained 
rather the greater attention, but comparatively few have had either the desire or the 
courage to take up the strictly medical aspects of the matter. Dr. Dickinson has 
well shown that greater attention on the part of the gynecologists should be- 
secured. 

There is another field open; namely, a greater correspondence of effort between 
those who treat the male and those who treat the female suffering from venereal 
diseases. I think it would be well if our local obstetric societies could have joint 
meetings with the genitourinary specialists, to take up this important topic. 

Gonorrhea is a great deal more important than syphilis, and I differ witii Dr. 
Dickinson in claiming that it is a simpler matter in the male than in the female. 
The posterior urethra in the male is difficult to treat, and it is because of the difficulty 
of the treatment and the insidious character of the lesions that the disease itself 
has become so widespread. The male patient has been neglected. The ordinary 
man who has had an attack of gonorrhea goes to his physician and in a short time 
is pronounced cured, and yet I have seen these men several months after marriage 
come hack with exacerbations of an old uncured gonorrhea. 

Again, the regulation of prostitution w-ill not solve the problem. We occasionally 
find women who will not lend themselves publicly to this sort of tiling but who are 
a chronic and constant source of infection, although they cannot be regarded as 
prostitutes, and it would be difficult to get them to consent to treatment. There 
is lack of attention on the part of most women to minor degrees of vaginal dis- 
charges, to which Dr. Dickinson lias called attention. I believe, moreover, that in 
a great many instances, gonorrheal infections date back to childhood where a 
vulvitis has caused the infection to center in the cervix where it remains quiescent 
for years, and after puberty it again becomes evident. 

DR. J. WESLEY BOVEE, Washington, D. C. — I agree with Dr. Dickinson that 
our best means of treatment is the galvanocautery with the fine wire, such as the 
laryngologists use in the nose. But that is not the formula that is equally recognized 
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by all workers in this field. There are modifying conditions that have to be con- 
sidered; for instance, whether the infection is in the lower or upper part of the 
cervical canal. 

Dilatation of the cervix is a necessity as a preliminary to the application of 
the cautery, whether we do it with or without the aid of general anesthesia. I 
also think it is better to do too little cauterization the first time rather than too 
much. It is better to use three or four applications in cauterizing the cervical canal 
than to overdo it and produce a constriction. 

DR. CHARLES C. NORRIS, Philadelphia, Pa. — It may sound heretical but 
it is my firm belief that the average ease of cervical gonorrhea undergoes spontaneous 
cure in three yeafis or less, provided reinfection does not occur. This question of 
reinfection is an important one and I believe accounts for the marked resistance 
to treatment often exhibited by this disease. 

I am not in accord with the belief that gonorrheal vulvovaginitis frequently per- 
sists and causes salpingitis. Gonococcal vulvovaginitis is an extremely frequent 
disease among female infants and young girls. I believe the infection usually dis- 
appears with the development of the lining membrane of the vagina prior to the 
onset of menstruation. Were such not the case, cases of gonococcal salpingitis 
developing in girls prior to defloration would be of frequent occurrence. As a 
matter of fact, gonococcal salpingitis is a relatively rare disease in the presence of 
an intact hymen. 

One essential in the treatment of gonorrhea of the lower genital tract in women 
is to cheek reinfection. If this cannot be accomplished the success of the treatment 
is greatly hampered and indeed local applications under such circumstances are 
almost useless. I have tried almost all the methods of treatment which have been 
suggested and believe that the genital tract can be made gonococci-frce quicker by 
the use of the cautery than by any other method. It is not enough, however, 
to treat the cervix; Bartholin’s glands and the urethra, should be treated also. All 
these are harboring places for the gonococci, and it is illogical to treat only one 
of them. Por this reason, I prefer to give an anesthetic, lay open and cauterize 
Skenes’ tubules, excise 'Bartholin’s glands, and cauterize the cervix at one sitting. 
Entire eradication of the gonococci from the lower genital tract can be hastened 
by judicious postoperative treatment. 

The use of the cautery is not without risk; if the integrity of the internal os 
is destroyed there is danger of an extension upward of the infection. If a mild 
quiescent salpingitis is overlooked there is danger that cauterization may light up the 
condition, and finally, occasionally patients may develop quite severe hemorrhage 
from the cauterized area subsequent to the operation, when the slough separates. 
For these reasons cauterization should not be performed except by those skilled in 
gynecologic technic. 

DR. FREDERICK C. HOLDEN, New Yohk City. — Where the cautery has been 
used unsuccessfully, I think it is because the details of the use of the small cautery 
snare and knife, as perfected by Dr. Dickinson, have not been understood. It is 
quite essential that the external os be dilated. Very frequently we will find a 
small os with a large canal above it. If an attempt is made to cauterize in such 
an instance, one cauterizes the external os too radically, thereby getting more con- 
striction than is needed. 

I agree with Dr. Norris that many cases of gonorrhea in women arc self-limiting 
and will cure themselves. I believe that gonorrheal vulvitis in young girls is quite 
a different disease, in most instances at least, from that of women. Otherwise, I 
think we would have a great many blind children, because children with vulvitis 
would convey the infection to their eyes. 
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DK. EDWARD A. SCHUMANN, Philadelphia, Pa. — I agree that gonorrhea 
seems to be a self-limiting disease, only the aftermath of the condition as repre- 
sented by adhesions about the tube, constriction, etc., remaining. 

A note of warning about the use of the cautery. 1 think it should not be prac- 
ticed while gonorrheal endocervicilis is in its acute stage, because while the gonococci 
are still virulent, mixed infection takes place and the cautery may open up lymph 
channels and produce a rather severe pelvic cellulitis. 

I would like to call the attention of the Society to the gonophage, a substance 
generated by cultures of the bacteria and which when injected in cases of gonorrhea 
seems to limit the infection. It seems to be shown definitely that by this new 
method disappearance of the gonococci can be brought about even though they may 
be in latent foci. The recent paper of Pelouzc and Schofield presents the subject 
in a most complete and interesting fashion. 

DR. JOHN A. MC GLINN, Philadelphia, Pa. — I have had a rather unusual 
opportunity of studying vulvovaginitis in children and I am rather in accord with 
what Dr. Norris has said about the self-limitation of this disease in children. 

At St. Vincent’s Hospital, which is a combined maternity hospital and 
orphanage, we have about four hundred children. I have come to the conclusion 
that treatment of this condition in children is not of very much use, and all that 
we can do now is to isolate these children and keep the parts clean. These children 
eventually become gonoeocci-free, and they arc transferred to another institution 
so that we arc able to follow them until they are 15 or 16 years of age. We 
'find no further evidence of gonorrhea, showing that the condition is not progressive; 
it stops at a certain time. 

At this same institution we have a splendid opportunity of studying gonorrhea 
associated with illegitimacy. We deliver about four hundred illegitimate women a 
year, and last year out of that number we had 228 positive gonococcus infections 
of the cervix. Wc have learned that it is best not to treat gonorrhea of the cervix 
during pregnancy, but simply to keep the cervix clean. In the hundreds of these 
cases we have not yet lost a single eye at that institution, because the eyes are 
routinely treated at birth. And we have not had a case of blindness. 

So far as the treatment of the adult cervix is concerned I am somewhat in 
despair. We have used almost everything arid yet can get negative smears for a 
short while no matter what treatment we use, and our index of a clinical cure is 
that we are able to obtain negative smears from the cervix and from the glands. 
However, the condition is not actually cured, because we find it recurs when these 
women have gone out and reinfected men, although there has been no evidence of 
the trouble so far as we could ascertain. We secured negative results in one hun- 
dred cases after treatment, but they all came back again. At the present time 
we are following the method of Dickinson, using the small cautery, and that seems 
more promising than anything else. 

DR. HARVEY B. MATTHEWS, Brooklyn, N. Y— It seems to me that the 
proper way to handle this condition from a prophylactic, as well as from a 
remedial standpoint, is to have venereal departments in our hospitals and dispen- 
saries; and then to work in closer cooperation with these departments. Dr. Norris 
made two important statements: first, that gonorrhea is a self-limiting disease, 
and secondly, that reinfection may occur from the man. Gynecologists cannot treat 
the infected man properly, but the urologist can, and will, if we will cooperate 
by referring the case. 

DR. CARL II. DAVIS, Milwaukee, Wise. — Wc turned over the treatment of 
gonorrheal endoeervicitis at the Milwaukee County Hospital to Dr. narold Shutter 
and started him with the cautery treatment for chronic cases. He has thus far 
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cleared up the infection in over three hundred women. They are not discharged until 
all evidence of infection from the glands and from the cervix has been eliminated. 
Our test of that is getting rid of leucocytes and extracellular organisms as well ns 
the intracellular gonococci. 

The difficulty with prostitutes is that they may become reinfected within a few 
hours after they leave the hospital. This is one great drawback in this problem. 
Private cases may accidentally become infected, but I believe we can clear up 
gonorrhea in women if coitus can be prevented for a sufficient length of time. 

DR. DICKINSON (closing). — Dr. Bovce spoke of the effect of leaving glands 
untouched. I showed in my paper that three to five millimeters beyond the area 
treated would show a sterilizing effect. 

Everybody believes, as Dr. Norris has said, that in many of these patients 
the gonococcus will disappear, but will leave behind it, however, a mixed infection, 
an cndoeervicitis, lasting over a number of years, and there again the cautery 
has its place. 

Dr. I. C. Rubin, New York, read a paper on Rhythmic Contractions 
of Intact Human Fallopian Tubes as Determined by Periuterine 
Insufflation and the Kymograph, a Clinical, Experimental Study. 
(For original article see November issue, page 557.) 

DISCUSSION 

DR. BROOKE M. ANSPACII, Pkiladeuwa, Pa.— There have been G32 cases 
at the Gynecologic Service of Jefferson Hospital. In 341 the test was positive; in 
288, it was negative. We have performed laparotomy in 138 of these patients; 
27 others subsequently became pregnant and confirmed our findings by the Rubin 
test. In these IGu cases of which we have positive knowledge, the observer ’s report 
was erroneous in but 3.S per cent. In five cases regarded as Rubin negative, laparot- 
omy did not disclose any gross tubal pathology. Four of them had rctroflexio- 
versionj the other had definite endometrial hypertrophy. 

I have no doubt that the kymograph will add to our ability in making accurate 
diagnoses. So far as unfavorable results following the Rubin test are concerned, 
there have been almost none, but we have carried out the most careful asepsis and 
selected the patients with much care. In one instance in which an insufflation was 
made just preceding dilatation of the cervix, wc produced a pneumosalpinx; it was 
recognized by palpation, and a laparotomy was done immediately. In one ease a 
pneumosalpinx was suspected, but as there was no permission for operation, none 
was performed, and the condition subsided in a few days. There was one definite 
inflammatory reaction with elevation of temperature to 101.2° and a definite 
leucocytosis; this subsided, and the patient was subsequently operated upon. 

There was one case of severe pain and fainting about two hours after the test. 
There was no elevation of temperature or palpable mass and the symptoms sub- 
sided (it is assumed that a tube bad been distended with gas) within twenty-four 
hours; there were several other patients who complained of discomfort continuing 
over a period of two weeks with no severe inflammatory reaction. One of the earlier 
patients suffered with rather severe shock from the injection of about 700 c.c. of 
gas. The quantity is now limited to 120 c.c. 

So far as the injection of opaque substances into the tube is concerned, wc 
personally prefer 12 to 20 per cent sodium iodide which casts a good shadow, is not 
expensive, can be used in a burette with attached manometer and carefully regulated 
pressure. The tubes must have previously been demonstrated as closed. Care must 
be exercised to exclude air from the tubing and cannula. 
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A total of seventeen cases lias Been subjected to uterotubal roentgenography. 
In four of these cases it was used subsequent to operation and demonstrated 
already known uterotubal conditions. Nine cases have been operated upon subse- 
quent to roentgenography; all these revealed pathology compatible with that 
shown by the x-ray film. Any error in diagnosis has been due from misinterpretation 
of the x-ray film. The remaining four cases have not yet been subjected to operation. 

It has been observed that pain is more marked when fluid is injected than when 
gas is injected; secondly, that an}' leakage into the peritoneal cavity is liable to 
be accompanied by marked irritation, as occurred in one case. In this instance, 
however, the pulse and temperature remained normal, the discomfort subsiding with- 
in twenty-four hours. 

DR. FREDERICK C. HOLDEN, New York City.— Shortly after Dr. Rubin's 
contribution to this subject, I began the "use of this method at Bellevue Hospital, 
and' thus far have had no morbidity. 

"Up to that time I had considered it adequate if gas went through the tubes at 
a certain pressure. Dr. Rubin explained that he had operated upon patients, 
where gas had gone through, but where there had been no kymographic fluctuations. 
At operation, such tubes were found adherent along their entire length. This showed 
that patency of a tube is not in itself proof of its normal function. 

DR. ROBERT L. DICKINSON, New York City.— In a study of sterility abroad 
one naturally searched for those clinics that were doing the Rubin tubal insufflation 
test. The work in England, I take it, is being carefully done, with due considera- 
tion for the patient. The work in Paris is being done in four clinics. I have 
seen patients treated without gloves, and one would appreciate that if any accidents 
occurred in that clinic they would not be due to the method but to carelessness. 
If the method has received discredit in Germany, it is not the method that is to 
be blamed. No wonder they have had untoward results and are fearful of using 
it after some of the accidents they have had. These reports do not reach the 
American literature. 

DR. EMIL NOYAK, Baltimore, Md.— I should like to ask Dr. Rubin about 
the interpretation of these pressure fluctuations, as to excluding the factor of intra- 
abdominal pressure, especially as modified by respiration. The generative canal 
is of course in direct continuity with the abdominal cavity through the fimbriated 
end of the tube, so that it is reasonable to suppose that fluctuations in the intra- 
abdominal pressure would be registered in the tube as well. The pelvic diaphragm 
moves up and down with each respiration, just as does the upper diaphragm, as 
one can readily observe in the speculum examination of women, especially those 
with relaxed outlets. It seems very possible that these respiratory' excursions might 
influence the pressure curve. I did not notice, on the graphs w'hich Dr. Rubin 
showed, any marking to indicate the length and frequency of the contraction waves. 
This might throw light on the origin of the waves. If they are not of the same 
frequency as respiration, the latter factor could hardly- be the important one. If 
they are due to tubal peristalsis, one would expect them to be infrequent and pro- 
longed, for involuntary muscle contractions, such as those of intestinal peristalsis, 
exhibit a long latent period, with prolonged contraction and relaxation. 

DR. RUBIN (closing). — My paper was, to be sure, experimental in its substance 
but at the same time with an eye to its clinical value. There are a number of 
things of clinical importance that will occur to us as we take up this work. 

Dr. Novak’s question bothered me a great deal and there is one thing in a 
negative way that will answer that point: In patients that I have personally 
operated upon where the kymograph showed practically no fluctuations although 
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patency was present, tlie tubes were adherent. In such a case why does not physiologic 
intratlioracic and intraabdominal pressure cause fluctuations during the uterine in- 
sufflation? The reason for this absence of fluctuations in the manometer is due to 
the fact, which was brought out by other work that I have been able to do, that 
the tube is rigid; it is bound down; it is not free to act. Now during insufflation 
I have repeatedly asked the patient to bear down voluntarily or to hold her breath; 
to take quick breaths or to breathe slowly and deeply and have then noted the im- 
pression of these physical efforts made upon the kymograph. These efforts can be 
noticed on the drum and are recorded only when the tubes arc patent. When the 
tubes arc not freely patent a voluntary effort can also register a definite rise in 
pressure because as soon as the stenosed tubes permit the passage of gas through 
them into the peritoneal cavity the latter may be compared to a large balloon which 
is in direct air-tight continuity with the source of the gas pressure at the gas 
tank. Any motion or pressure on top of that "balloon’’ by the diaphragm or 
abdominal muscles will naturally record a change in pressure. This most likely 
explains the secondary waves of contraction which arc noted in the regular kyino- 
grapliic tracings of normal tubal patency cases. 

According to Dr. Peterson’s early practice I have been able in two patients to 
introduce the gas through abdominal puncture and that kvmographic record is so 
entirely different from anything that is noticeable by ordinary tubal insufflation 
that there is no question but that the one is due to respiration and the other to 
something inherent in the tube itself. 

(To be concluded in January issue. ) 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MAECII 8, 1DS7 

Drs. Robert T. Frank and S. II. Geist described The Formation of an 
Artificial Vagina by a New Plastic Technic. (For original article 
see page 712.) 

DISCUSSION 

DR. R. T. FRANK, supplementing Dr. Geist ’s presentation, said that these cases 
are rather tragic as a rule, because some of these women marry, perhaps without, 
knowing of their great disability, and divorce, of course, is a very common conse- 
quence. 

On the other hand, we have all encountered young women who are aware of 
their defect, who are unmarried, and who desire to know whether their disability 
can be cured. In these cases, heretofore, he hesitated, especially in young women 
who had no marked sexual desire, to propose either the Baldwin operation or the 
almost ns dangerous and more distasteful Schubert operation. 

Dr. Frank wanted to bring out that this woman had libido, and before operating 
upon her he assured himself of the fact that she had functionating ovaries, by 
finding the female sex hormone in her blood. 

Although there is a liberal amount of covering to the newly-formed canal, it is 
advisable for these patients to use a speculum at frequent intervals, leaving it in 
place for twelve hours at least, or they can leave it in place during the night, 
to prevent the primary contraction which takes place in every scar. 
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Dr. Robert L. Dickinson read a paper entitled The “Safe Period” as 
a Birth Control Measure. (For original article see page 718.) 


DISCUSSION 

Dll. 21. T. PRANK said that these studies will enlighten and perhaps show us 
that there is really a safe period and it must he seriously considered. In analyzing 
human material we meet with extremely man}' difficulties. 

Dr. Frank felt inclined to venture the opinion that the acme of sex desire in 
the human female corresponds to the time when most of the hormone is circulating 
in the blood just before the onset of menstruation. Possibly within a short time 
we may bo able to show more positive evidence by injecting an active hormone 
into frigid women and seeing whether any corresponding stimulation of the sex 
desire occurs. In further analysis we must remember that while the ovum is going 
down in the tube the spermatozoon must be ascending, and we have to keep in 
mind, then, the time of viability of these two structures. The evidence is somewhat 
conflicting. Dr. Prank believed that in the closed follicle before its rupture, the 
female sex hormone is enclosed in the follicular sheath. With the rupture of the 
follicle this concentrated hormone is poured out into the peritoneal cavity and is 
rapidly absorbed. Furthermore the corpus luteum continues to secrete the hormone, 
and pours it out into the blood-stream. Bearing this in mind, it would appear that 
ovulation occurs about as follows: Pour days for menstruation in a 28-day cycle; 
that leaves 24 days. The hormone is demonstrated in the blood, as a rule, about 10 
days before the expected period, and that comes very close]}', then, in correspondence 
with the anatomic findings that ovulation (rupture) occurs about two weeks after 
the completion of the preceding period. 

However, although our increase in knowledge in the last few years has been very 
rapid, Dr. Prank did not believe that we would settle the question in the human 
female definitely, especially for each given case (because each woman is a law unto 
herself) until we get the vaginal spread method to the point that it applies to the 
human female. If the epithelial lining of the vagina and consequently the spreads 
we obtain in the vagina, can be formulated to give us an idea of what is going 
on in the ovary, then we will be in position to do so; but the fact that in a large 
scries of cases (from 7 to 10 per cent) impregnations took place in the least fertile 
period makes it very likely that there is no real safe period in the human female, 
and that if the very necessary birth control is to be established on a firm and work- 
able basis it will depend upon the elaboration of some mechanical or chemical 
means of preventing conception. 


Dr. John Fraser, Montreal, Que., (by invitation) presented a paper 
entitled The Ovary in Osteomalacia. (For original article see page 
697.) 

DISCUSSION 

DR. R. T. PRANK said that the subject is a tremendously involved one. One 
reason is that osteomalacia is not confined to the female sex, for an identical con- 
dition occurs in the male in the regions in which female osteomalacia is also 
encountered, with a remarkable degree of frequency. 

The second impediment in studying this condition is the fact that osteomalacia 
is a disease characterized by marked exacerbations and remissions which misled 
Bossi, for example, into believing that adrenalin was a cure for this disease. lie 
probably was encouraged by meeting frequently the period in which the patient 
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normally, if you can use this term in connection with a pathologic process, would 
improve with or without treatment. 

The third reason is that castration may act specifically, as perhaps we may find 
out at a later time, when the problem is clarified, but mainly because it abolishes 
pregnancy once and for all. As we all know, during pregnancy these patients, 
whether it is simply that they are inclined to osteomalacia, or whether it lias been 
latent in them, as seems likely, have their most active period of the disease. 

The one impression gained from Dr. Fraser’s paper was that this problem will 
not be cleared up by morphologic study, but that it may be cleared up by intensive 
physiologic and pharmacologic investigation. 

Dr. Fraser used the term “periglandular tissue,” because “interstitial gland,” 
which lie only mentioned once in order to sum up this whole tissue, is very likely 
a misnomer; but at the present moment some work of Zondek’s, in Berlin, has 
made us revise, at least temporarily, our opinion about this perifollicular tissue. 
Zondek by a very clever series of experiments, implants minute portions of the 
ovary, which he examines under the microscope, in castrated mice. By this means 
he believes he has shown that the thecal tissues, which arc the same tiling, 
namely, the tissue surrounding the follicle, appear to bring on a positive 
reaction in these castrated mice. If that is the case, we shall have to pay much 
more attention to this tissue in the future than we have heretofore. After many 
anatomic and morphologic studies, which may have misled us, we have gradually 
come to the conclusion that it is the glandular cells, — the interior lining, and not 
the exterior, — which are the active ones. If you remove from the ovary the corpus 
luteum and the large follicles that can be removed (the small ones cannot be re- 
moved) and extract the residue, its activity is greatly reduced, which is against 
the theory that the interstitial tissue is active. 

This same Zondek has found that a problem in sex physiology, which has puzzled 
us completely hitherto, appears to be solvable and solved: Why does puberty set 
in? Apparently, an active extract of the pituitary gland at once starts an ovarian 
activity, a most startling fact, which is the first real proof encountered by Dr. 
Frank of the so-called interrelation of gland activity. 

DR. FRASER (closing) said that the whole thing is in the melting-pot, and he 
has come to the conclusion that although he did not know anything about it, he 
liked to talk about it. Ho had the feeling that once in a while here in this 
country, although we do not see osteomalacia, we do see these peculiar malposod 
pelves which arc not caused by rickets, and it is possible — it is only possible — that 
some of them represent a mild change which we can cloak under the term of dis- 
turbed metabolism. 

Dr. S. A. Cosgrove, Jersey City, N. J., read a paper (by invitation ) 
entitled Spinal Anesthesia in Obstetrics. (For original article see 
page 751.) 
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STATED MEETING JANUARY G, 1927 

Dr. Bernard Mann reported a Fatal Case of Hypernephroma. ' 

Mrs. S. B., white, aged forty-two years, admitted to the Mt. Sinai Hospital, 
Juno 3, 192G. For the past year she complained of pain in the entire upper 
abdomen. For four months, tho attacks were so severe that the patient was limited 
in her activities. For tho past four weeks, she was confined to her bed because of 
the pain and general asthenia. 



Fig. 1. — Hypernephroma of left kidney showing filling defect of upper part of pelvis 

of kidney. 

The skin had a yellowish tinge, the conjunctivae were also yellowish. There 
were visible pulsations of the vessels of the neck. The lungs were negative. The 
heart was enlarged to the left, and a loud, rough systolic murmur was heard at 
the apex and transmitted to tho left axilla. Abdominal examination revealed an 
enlarged liver and a subdiphragmatic mass in the left upper quadrant. This mass 
was fixed and quite tender to palpation. Her appetite was poor, and she was 
nauseated after meals. She lost fifteen pounds in the past two months. 

The temperature on admission was 102° F., and pulse 110, which continued 
during her stay at tho hospital. There was no history of bloody urine. The 
hemoglobin was 55 per cent; K.B.C., 3,100,000; W.B.C., 9,000. Wassermann test 
was negative; urea nitrogen, 16; blood sugar, 120; icterus index, 17; platelet count, 
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40,000 per cubic millimeter. Blood culture was negative. The gastric analysis 
showed an achylia. 

The cystoseopic examination revealed a congested bladder, capacity 250 c.c. 
Both ureteral orifices appeared normal. A No. 6 catheter met with no obstruction 
on its way to the pelvis of the kidney on either side. The urine collected from 
the right kidney, contained W.B.C. 1 per H. P. field, granular and hyaline casts; 
left kidney, W.B.C. 12 per H. P. field. There were few B.B.C. and many epithelial 
casts. A week later, the ureters were again catheterized, this time blood was 
seen escaping from the left ureteral orifice before an attempt was made at 
catheterization. The specimens of urine collected showed the following: Left 
kidney: bloody-colored, many W.B.C., and very many It. B.C. Bight kidney: 

granular and hyaline casts, no B.B.C., no W.B.C. The urine from both kidneys 
was sterile. Both kidneys were injected with 12 per cent sodium iodide solution. 
The pyelogram revealed a filling defect in the upper part of the left kidney. 



Pip. 2. — Hypernephroma of kidney shewing characteristic large clear cells. 

(Pig. 1.) The lower calyx was large and blunted, and the minor caliccs were 
obliterated. The outline of the left kidney appeared larger than normal. The 
right kidney was normal. 

Patient died July 20, 1926. Postmortem examination showed the right kidney 
the seat of cloudy swelling, the left- kidney much larger than normal, atypical in 
its upper half being very much larger than the lower, and irregular in its out- 
line. The capsule was adherent. The cut surface showed a large tumor mass 
involving the entire upper part of the kidney, yellowish in color, and fascicular 
in structure. A section of this kidney showed the tubules very markedly dilated, 
with areas of leucocytic infiltration. (Fig. 2.) The tumor mass showed a picture 
of a typical hypernephroma. In both lungs, nodules were found, varying in size from 
that of a pea to that of a cherry, which on section proved to be metastatic 
hypernephroma. (Pig. 3.) The liver was larger than normal and was the seat 
of a chronic passive congestion. The spleen was twice the normal size and was 
the sent of chronic passive congestion. 
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This case presented some difficulties in diagnosis. Fever is not frequently 
observed. It was present only once in twenty-five cases of hypernephroma studied 
by Plcselmer. The gastric symptoms and the enlarged liver pointed to a gastro- 
intestinal condition. The mass in the left upper quadrant was thought of as 
being a carcinoma of the splenic flexure. The fact that she had no bloody 
urine, and the first ureteral catheterization was negative for blood seemed to indicate 
a renal tumor. 

The pyelogram is a very important aid in the diagnosis. It will frequently re- 
veal a characteristic deformity of the renal pelvis. The roentgen-rays may reveal 
the outline of the tumor mass, which is very suggestive, especially by comparison 
with the normal shadow, if obtainable, of the healthy kidjiev. 

This case proves the necessity for thorough urologic study, including pyelography 
and repeated examinations in every case of obscure abdominal disease. 


rz< -Y 
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Fig:. 3. — Section from nodule taken fi*om lung: showing: characteristic 

hypernephroma cells. 

Dr. George W. Outerbridge reported the following cases: (1) Ova- 
rian Abscess Communicating With the Bladder, and (2) Curious 
Malingering in a Case of Ureteral Calculus. 

Case 1. — Mrs. J. M., aged thirty-one years, gave the following history: For 
the previous eight years she had had gradually increasing hematuria. Usu- 
ally only a few drops of blood were noted, but at times the patient voided 
almost pure blood. There was great frequency of micturition. In the preceding 
June she had, upon one occasion, been unable to void, and was about to be 
catheterized by her physician, when she spontaneously passed a large clot and 
was then able to void normally. About six months before, the cystoscope showed 
a moderate cystitis and urethritis, but nothing further, specimens of urine obtained 
by ureteral catheterization being entirely negative. 

Examination of bladder urine on October 3 showed a large amount of pus, 
few red blood cells, and bladder capacity of three ounces. The irrigating fluid 
at first brought out large white floeculent masses, but soon became clear. There 
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was marked congestion of the trigone and fundus, with patches of intense scarlet 
congestion around the right ureteral orifice and on the right lateral wall, from 
which it seemed probable the hemorrhage might be coming. Both ureteral orifices 
were edematous and congested. Bladder irrigations and instillations of neosilvol 
relieved the patient’s subjective symptoms somewhat, but pus and blood were 
still present in the urine. 

A second cystoscopic examination on October 27 showed the bladder capacity 
to be six ounces. Otherwise the findings were the same as before, except, that 
the areas of congestion were not quite so marked. Both ureters were catheterized 
and a good flow of pale, clear urine was obtained from each side. These urine 
specimens were entirely negative, showing neither pus nor blood, and were sterile 
on culture. Phthalein, given intravenously, was eliminated on each side in three 
and a half minutes. In one-half hour, 8.5 per cent was obtained from the right 
side and 17.5 per cent from the left. Except for this apparent reduction in 
function on the right side, the examination was thus negative so far as the kidneys 
were concerned, and not until a third cystoscopy was the true nature of the trouble 
discovered. 

At this third cystoscopic examination, on November 21, the bladder capacity 
had increased to eight ounces. The cathctcrized bladder urine was very cloudy, 



Fig. 1. 


with small blood clots and large flocculcnt masses. The trigone, ureteral orifices, 
and areas of congestion were as before, except for increase in the edema. On 
depressing the ocular end of the cystoseope to the extreme limit possible, so that 
the instrument assumed an almost vertical position, there was seen on the posterior 
wall of the bladder, somewhat behind the air-bubble and to the right of the mid- 
line, what looked like a small irregular defect in the bladder wall, from the center 
of which a thick streamer of pus was hanging. On removing the cystoseope and 
making a bimanual examination, a distinct tender mass could be felt in the right 
vaginal fornix, which was diagnosed as a pyosalpinx or ovarian abscess. This 
either had not been so marked, or had been entirely overlooked at an examination 
made when the patient was first seen in October. 

At a fourth cystoscopy, November 25, made in order to confirm these findings, 
the same area on the posterior bladder wall was seen, but no pus was exuding from 
it. An attempt to make pressure through the vagina on the right adnexal mass 
while looking through the cystoseope, to see if any pus could be forced through 
the fistula, was unsuccessful. However, after removing the cystoseope, making 
bimanual pressure on the mass, and then reinserting the cystoseope, a long 
streamer of pus was seen hanging into the bladder from the fistula. Considerable 
hemorrhage, which had also occurred, interfered somewhat with this second view. 
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An opaque ureteral catheter was then introduced into the fistulous opening, through 
which it could be passed for about 3 or 4 cm. The bladder was then filled with 
sodium iodide solution and a roentgenogram made (Fig. 1), which shows the dome 
of the bladder and the catheter passing beyond the limits of its wall to the right 
of tho midline, thus absolutely confirming the diagnosis of an extravesical mass 
communicating by a fistula with the bladder and discharging pus into it. The blood 
was undoubtedly accounted for by the high-grade cystitis set up -and maintained 
by tho constantly recurring pus evacuation into the bladder. 

The previous failure to find the fistula was undoubtedly due to its location high 
on the posterior wall, a situation that may truly be considered a "blind spot" 
in regard to examination with the ordinary type of indirect vision cystoscope, whose 
angle of view is at approximately right angles to the shaft. Unless the greatest 
care is taken both to elevate and depress to the utmost the outer end of the 
cystoscope while revolving the shaft to make visual sweeps around the bladder 
walls, this area will often be missed entirely, as had undoubtedly been the case 
here. 

A few days subsequent to the last examination noted above, this patient was 
operated upon at the University Hospital by Dr. John G. Clark, who found a 
thick-walled abscess of the right ovary directly communicating through a fistulous 
opening with the posterior wall of the bladder. He removed the ovary and 
resected the portion of the bladder wall involved in 'the fistula. The patient made 
a good recovery. 

Case 2.— On January 17, 1923, Mrs. M. P., aged twenty-five years, was referred 
because of severe pains in tlie,. /left lower abdomen. Pelvic examination was 
negative. Cystoscopic examination showed an essentially normal bladder. In - 
digocarmin given intravenously showed strong elimination from the right side in 
three minutes; very feeble elimination frpm the left- side in?. about ten minutes. 

A catheter was easily passed to the right kidney, but on the .left; side it was im- 
possible to pass one of any size farther than about- 3 cm. .above the ureteral 
orifice, and the x-ray showed an oval shadow just at the tip of the obstructed 
catheter. (Fig. 2.) A diagnosis was made of impacted calculus near the lower 
end of the left ureter. Three or four repeated cystoscopic examinations within 
the next month and numerous x-ray examinations, all resulted in identical findings, 
except for the fact that on subsequent examinations the indigoearmin elimination 
on the left side, while never quite equalling that on the right, became markedly 
improved, so that we felt justified in persisting in efforts to induce passage of the 
calculus. Attemps to dilate the ureter by the passage of a catheter or bougie 
beyond the stone uniformly failed, obstruction at about 3 cm. above the orifice 
being constant. Upon one occasion, a Bransford -Lewis metal dilator was passed 
up to tlie stone, and the ureter thoroughly dilated below this point, in the hope 
of inducing the stone to pass, but without avail. 

After having pursued this course of treatment for about a month, tho patient 
was told that operation would be necessary for removal of the stone. She became 
greatly agitated at this, objected strenuously, and on February 20 insisted on 
leaving the hospital, which she was permitted to do after being carefully in- 
structed to examine all urine passed aud to report at once if she voided anything 
resembling a small stone. About a week Jater she reported by telephone that she 
had done this, and on March 7 she returned to the clinic with the stone that she 
claimed to have passed. This was in fact just about the expected size and shape, 
but looked entirely unlike any ordinary type of renal or ureteral calculum. It 
presented the appearance of a smooth, hard, oval pebble, such as one might pick 
up on the beach or in a gravel pit. Examination of the patient showed the left 
ureteral orifice somewhat gaping (probably a result of the previous dilatations), 
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hut the edges wore smooth, and did not look as if a foreign body had recently 
passed through. Indigocarmin elimination was about equal in time of appear- 
ance and volume on the two sides, suggesting that possibly the obstruction had 
been relieved. On attempting to pass a catheter, however, it was arrested at tho 
same point as before, and an x-ray showed tho same shadow as previously seen. 
From these findings we felt, certain that, the patient was practicing a deception 
for which the only conceivable motive apparently was to induce us to tell her 
that she did not need an operation. 

Having the old pain again, she was readmitted to the hospital six months 
later. X-ray showed the same shadow in the same place as before. A catheter 
was arrested at cm. on the left side as before, but after a little manipulation 
it suddenly slipped past the obstruction and then went on up to the kidney pelvis. 
A pyelogram showed only a very moderate dilatation of the pelvis and slight, 
blunting of the calicos, in spite of the long-continued partial obstruction in the 



Kin- 2. 

lower ureter. The following day a second catheter was passed alongside the 
first one, and these were allowed to remain in the ureter for several days in 
the hope that sufficient dilatation might be caused to induce the pnssage of the 
stone. An attempt to insert a third catheter failed, and the stone did not pass. 

The patient now earnestly requested operation, which was performed on September 
5, tho ureter being exposed extrapcritoneally through a Gibson incision. Tho stono 
was easily felt, and was removed in the ordinary manner through a longitudinal 
incision in tho ureteral wall. Beyond the fact that a sinus developed which 
required a few injections of bismuth paste to secure healing, the patient made an 
uninterrupted recovery. 

Dr. George M. Laws described The Technic of Dilatation of the 
Ureter. 

Tho object of treatment is to restore permanently tho lumen of the canal. 
Divulsion is unsurgical in that it wounds the tissue and invites tho formation 
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of a cicatrix. Gradual dilatation may be intermittent or continuous. White 
and Martin taught us that the passage of an instrument through a stricture 
results first in hyperemia. Hyperemia is followed by softening and absorption 
of the inflammatory exudate and by atrophy of the fibrous deposit. The reaction 
lasts several days. With this conception it is logical to practice the plan of 
gentle, intermittent dilatation for the inflammatory and the congenital strictures 
and to reserve rapid dilatation for the calculi. Experience has shown that the 
dilatations should be gentle and that one should not attempt to do too much 
at one time or the reaction may be severe. The Garceau catheter ' and the silk 
bougie are the instruments of choice for routine work. 

For rapid dilatation below a calculus the Buerger olives have been fairly 
satisfactory. The newer bags of Dourmashkin promise to be more efficient. 

In order to remove a calculus after dilating below it Dr. Laws devised the plan of 
extracting it with multiple bulbs. For this purpose he made a set of bulbous, 
olivary tipped, whalebone, ureteral bougies. They proved successful. The bulbs 
havo more often been used in the Gynecologic Service of the Presbyterian Hospital 
for strictures and minute ureteral orifices. The operator feels the '‘Jiang’ * and 
locates the obstruction accurately. By pulling instead of pushing he is more 
confident of safety and knows how much force he employs to effect a certain degree 
of dilatation. 

Those who prefer the dorsal position and a fluid medium to the knee-chest 
position and air distention of the bladder have had technical difficulties to meet 
in dilating the ureter beyond 12 Fr. The problem has been simplified by passing 
first one of the whalebone, bulbous bougies beyond the area of obstruction and 
then a Garceau catheter alongside it. Traction on the bulb effects dilatation to 
an extent depending upon the level at which the Garceau catheter is held. 

DISCUSSION 

DR. LEON HERMAN believed that whalebone bougies designed by Dr. Laws, 
in the hands of a man of experience like Dr. Laws, are, no doubt, perfectly safe, 
but, in the hands of those less skillful, must be extremely dangerous, as it would 
be very easy either to make false passages in the ureteral walls at the site of a 
stricture or actually to perforate the ureter. Dr. Noble reported a case some years 
ago in which he passed a ureteral catheter through the ureter at the site of the 
stricture, the coiled-up end of the catheter having been found among the intestines 
at the time of operation. Impacted ureteral stones cause varying degrees of 
ureteritis and periureteritis, and both of these processes are markedly increased by 
the trauma incident to attempts to remove the stone by instrumental means. Dr. 
Herman did not mean that instrumental removal of ureteral stones should not 
be attempted, for cystoscopists succeed in removing 85 per cent of impacted stones, 
but in these cases in which failure with the method results, the inflammatory 
pathology at the site of the stone is greatly increased as a result of it. Several 
personal experiences lead him to believe that very careful discrimination is neces- 
sary between cases of impacted ureteral stones that should be operated upon at 
once and those in which one or repeated efforts at instrumental removal should 
bo made. 

DR. LAWS (closing) said that the method referred to was not infended for 
routine treatment of ureteral calculus, but it has been a valuable addition to the 
treatment of ureteral stricture. 

Dr. Charles Mazer read a paper on Ureteral Stricture. (For orig- 
inal article see page 761.) 
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Conducted by John Osborn Polar, M.D. 


Headers of the Journal are urged to avail themselves of the facilities afforded by 
this department for replies to questions In the domain of obstetrics and gynecology. 
All Inquiries should be directed to Dr. John O. Polak, 20 Bivingston Street, Brooklyn, 
N. V, Replies to such inquires will be published as soon as possible in tills depart- 
ment. 

Editor. — How soon after birth of the child would it he advisable to repair cervix 
cystocele and reetorele? 

What is your belief concerning the use of pit uit.iin in the induction of labor? 

E. B. VotsKL, 

Bellevue, Ohio. 

Doctor . — The repair of childbirth trauma is an accepted principle, but the time 
for such repair is still a question of debate. Theoretically, the immediate suture 
of all obstetric lesions is ideal and should give pleasing results. Practically, how- 
ever, owing to the severe t issue trauma and the usual accompanying edema, there 
is interference with the perfect union. 

In all extensive injuries occurring in primiparae our best results have been ob- 
tained by waiting twenty-four hours, for, even in this short time the edema more 
or less disappears, the injuries can be better exposed, and their extent more 
readily appreciated; hence, the coaptation is more perfect, and suture constriction 
may be avoided. The most aseptic technic, of course, is imperative. 

Bubis, of Cleveland, lias, for many years, advocated and practiced the repair 
of the cervix, and the correction of cvstoeelcs and rectoceles, by plastic operation 
immediately after labor, in multiparae who have been the subjects of previous 
obstetric injuries. His results have been excellent, but it must be remembered 
that- be has rare technical skill. We have given his method a fair trial and can 
frankly state that plastics on the cervix at this time result in a smooth, conical 
cervix which favors uterine involution. The cystocele and rectocele repairs, how- 
ever, have not given such excellent results. Wo have therefore postponed these 
operations in the afebrile case until the seventh (lay when the edema and vascularity 
of the tissues are less and the line of cleavage may be more readily discerned. A 
further advantage is that the uterus has undergone considerable involution and is 
less likely to become retroverted or retroposed than when the procedures arc done 
at an earlier date, as it must be remembered that the vaginal walls and ligaments 
participate in involution. 

Birth injuries left uneared for lead to chronic invalidism from prolapse, dis- 
placement, and menstrual disturbances and predispose to local irritation or faulty 
drainage which, in turn, favor the development of cervix cancer. 

Pituitrin for the induction of labor has many advocates, but it is not without 
danger to both child and mother. Extensive trial has shown that it is more or 
less unreliable in producing continuous rhythmic contractions. Different individuals 
have different susceptibilities to the effect of pituitrin; we have seen the uterus go 
into spasm from five minims and cause fetal asphyxia; we have also seen prematuro 
separation of the placenta occur from the employment of ampule given hypo- 
dermically in the first stage of labor. From these experiences we feel that the 
employment of pituitary extract to induce labor is hazardous, and in view of the 
fact that we have so many excellent methods that are relatively safe we would 
advise that the best place for pituitary extract is in the third stage of labor 
rather than to induce it. 
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an increase in the number of blood cells and the disappearance of the thrombopenia, 
which are the true causes of the blood loss. 

In Docdcrlein’s Clinic, the hypophysis is x-rayed to stimulate uterine contrac- 
tions during labor. Since the action here is only temporary Bccasens prefers to 
use pitnitrin for the same purpose. J. p. Grkentiilb. 

Hirs ell, I. Sotln: X-Ray Treatment of Ovarian Hypofunction, Surgery, Gyne- 
cology and Obstetrics. 102(3, xliii, G59. 

The results of radiation treatment led to the conclusion that a certain dosage in 
carefully selected cases is capable of producing improvement in ovarian function, 
as shown by the regulation of the menstruation and the induction of pregnancy 
with the birth of healthy children. 

There cannot be any objection to this form of treatment on grounds that the 
already diminished ovarian activity can still further be diminished by the small 
doses of radiation. If the condition of the ovary is such that this should actually 
take place, nothing is lost for such an ovary is incompetent to produce tho 
menstrual mechanism or to produce an ovum capable of fecundation. 

• \Vm. C. Henske. 

Szenes, A., and Palugyay, J.: Radiation of The Hypophyseal Region Por Ovarian 
Hypofunction. Wiener IClinisclic Woehenschrift, 1923, xxxviii, 503. 

Following the reports of Borak and of Saltier and Werner, the authors treated 
38 patients in whom the menopause had been artificially produced by x-ray therapy, 
by radiation of the hypophyseal areas in order to bring about an amelioration of 
the symptoms. In S cases, 21.1 per cent, nil symptoms disappeared in from two to 
three weeks following the series of treatments; in 2-1 eases, G3.1 per cent, the symp- 
toms were markedly deerensed; in 3 cases, 7.9 per cent, there was no change and 
in 3 cases, 7.9 per cent, the symptoms were increased. Subsequent examinations 
of 25 of these cases, three months following the treatment, showed over one-half 
to be free from symptoms or markedly improved. Tho relief following the third 
treatment was double that following the first treatment and following the fifth 
treatment was triple that following the first. Profuse sweats had been present 
in 24 cases and 1G had been markedly improved or had lost them entirely follow- 
ing tho treatments. Four cases, which previous to radiation had not been troubled 
by sweats, developed them after the treatments. Of the 28 cases suffering from 
headaches, one-lialf were benefited, and in one case the headaches increased after 
treatments. 

The authors recommend radiation of the hypophysis for menopausal disturbances 
but warn against too strong a radiation and insist on a careful clinical control 
of the symptoms, sinco sonic patients are made definitely worse by the treatment. 
They suggest that if no relief is obtained after the third radiation, the thyroid 
gland should be given a mild x-ray exposure and the patient should then he allowed 
to rest from six to eight weeks before repeating the treatments. 

Palpii A. Reis. 

Uter: Roentgen Therapy in Tuberculosis of the Peritoneum and Genitalia. Zen- 
tralblatt fiir Gyniilcologie, 1924, xlviii, 1473. 

This treatment lias been- adopted in a number of the German clinics, and pre- 
supposes a dosage insufficient to cause amenorrhea by its action on the ovary, 
tho percentage of cures being higher where such amenorrhea is not induced. 

Tho author analyzed the results in some twenty-four cases, and gives evidence 
of tho value of the treatment. There is no mortality, and there are no resultant 



64b Till!/ AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

fistulac. There is an appreciable improvement in the local and general condition 
and usually an increase in body weight. Where a diagnosis of tuberculous peritonitis 
is certain, no other therapy is indicated. Where necessary, the treatment may be 
undertaken subsequent to a conservative exploratory operation. Little. 

Heyman, H. V. Janies: Technic and Results in the Treatment of Carcinoma of 

the Uterine Cervix at "Radiumhemmet” Stockholm. The Journal of Obstetrics 

and Gynaecology of the British Empire, 1924, xxxi, 1. 

In eight years previous to 1922 five hundred and five cases of carcinoma of the 
cervix were treated by radium unaccompanied by efforts at surgical removal. 
Previous to 1918 about 91.2 per cent of cases were inoperable or of the borderline 
type. Since 1918 the inoperable and borderline cases constitute only 68.4 per cent 
of the material. Nineteen per cent of cases were forty years of age or less (a 
highly malignant group). Twenty per cent of all cases, 16.6 per cent of the in- 
operable cases and 40 per cent of the operable cases treated previous to 1919 
were alive live years later. All deaths occurring are considered as due to cancer. 

As a rule two or three applications of radium are given in five weeks’ time. 
Radium is placed both in the uterus (average- total dose 2220 to 2640 mg.) and in 
the vagina (average dose 4500 mg.) The radium is filtered through 3 to 4 mm. of 
lead. All operative interference such as cauterization, excoclileation and frequent 
biopsy is absolutely contraindicated. Treatment is never repeated in the first six 
months. Only one application is made if there is a recurrence at this time. If 
there is a local recurrence and the growth is operable, hysterectomy is done. 
Roentgen irradiation is used in conjunction with radium treatment if there are 
extensive glandular metastases, in the presence of recurrence in the parametria or 
where severe pain follows radium treatment. 

Local recurrence, if it occurs, takes place usually within one year. Metastasis 
may follow years of apparently good health. In the absence of palpable recur- 
rences, pain, anemia and fever usually indicate cancer tissue somewhere in the 
pelvis. Rectal complications following radium are usually due to an overdose 
and manifest themselves in tenesmus and hemorrhage about six months after treat- 
ment. The bladder is more resistant to an overdose than the rectum. There is a 
primary mortality of 1.19 per cent associated with the use of radium. Five of the 
author’s patients died of general peritonitis and sepsis and one of pulmonary 
embolism. Changes in technic, larger doses over shorter periods, less frequent and 
meddlesome treatment and the accumulation of experience, are factors in the im- 
proved results seen year by year. H. W. Shutter. 

Gagey, J.: Curietherapy of Operable Cancer of the Cervix. Bulletin de la 

Socidtd d 'Obstetriq’ue ct de Gynecologic, 1924, xiii, 22. 

Gagey reports 14 cases of cancer of the cervix which were operable but which 
were treated by radium alone during the years 1919 and 1920. He believes that 
after a lapse of three years or more, recurrence is unlikely. Information con- 
cerning 10 of these patients was obtained in January, 1924, and 9 of the 10 were 
found to be alive and well. The tenth had died, seven months after radium treat- 
ment, of extension of the carcinoma into the parametrium and the rectum. In 
this group the number of spinal cell carcinomata which were cured equaled the 
number of basal cell carcinomata. In all the cases relatively small doses were 
used (about 20 millieuries with primary filtration of only % mm. of platinum). 
The only case where more fiitration was used was the one which had the recurrence 
which ended in death. In one patient treated by the above technic there was 
restitutio ad integrum , for the patient later became pregnant and carried to term. 
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Another .series of 10 cases was followed in which operation was performed 
soon after radium therapy. In these eases instead of the Wcrtheim operation, a 
total hysterectomy was performed because the author believes that if recurrences 
do take place they are usually found in situ rather than out in the broad ligaments. 
Of these 10 patients who wore operated upon during 1020, eight were followed. 
Three of the latter had died soon after operation and one other patient died in 
1923 of metastascs. The results for the patients treated by hysterectomy were 
therefore much inferior to those treated by radium alone. The problem, however, 
is complex, for in three of the cases operated on after radium application active 
cancer cells were found. 

Judging from these results, the author is tempted to treat operative cancer of 
the cervix by radium alone. Since, however, radium treatment a few weeks before 
operation does not render the operation more difficult and since the radium always 
sterili7.es the uterus, one should combine radium therapy with operation; for some 
patients were saved who could not have been cured by radium alone. The author 
gives this as his opinion despite the unfavorable results which he had from such a 
procedure. J. P. GuEENniLti. 

Smith, Wm. Sidney: Gynecologic Conditions Treated With Radium Alone or 

Combined With Surgery. Surgery, Gynecology and Obstetrics, 1925, xl, 598. 

Radium, heavily screened with one millimeter of platinum and two millimeters of 
rubber and used within the uterus in 1200 to 2400 mg. doses, even with repeated 
administrations, causes no untoward effect on bladder and rectum and produces 
very little troublesome leucorrhca. The temperature reactions occasionally seen 
arc more likely due to a fresh invasion by organisms started by the curetting and 
blocked drainage than to radium. Radium alone is an excellent treatment for 
chronic metritis and small fibroids at the menopause age, curing most of the cases 
with one 1200 mg. dose, but even a 2400 mg. dose will not always control the 
bleeding indefinitely in all patients. Plastic operations on cervix and perineum 
may be performed with excellent results at the same time that radium is applied 
to the interior of the uterus. For advanced cases of cancer of the cervix and corpus, 
radium, as a palliative measure, gives more relief than any other treatment at 
our command. In early cervical cases, the cautery operation and radium at the 
same session, with or without x-ray treatment later, give results which are so valuablo 
that the combination should be thoughtfully considered as a possible standard 
method of treatment. Wm. C. IIknske. 

Choval: Vesicovaginal Fistula Occurring 48 Honrs After Radium Application. 

Bruxelles Mddical, 1925, v, 5. 

Patient, 44 years old, had severe hemorrhages. Examination showed carcinoma 
of the cervix the size of a hen’s egg, with slight broad ligament involvement. 
Cystoscopy showed bladder irregularity and congestion but no neoplastic growth or 
ulceration. The patient received 10800 millicuries of radiation in the region of 
each broad ligament, over a period of five days, and 21000 millicuries in the 
vagina, over a period of nine days. In each case the radium was filtered by 1.5 
mm. of brass, 0.2 of aluminum, and 2 mm. of rubber while the vaginal radium had 
an additional filter of 1 cm. of gauze. On the second day following the beginning 
of radiation a vesicovaginal fistula developed. Three weeks later a panhvsterectomy 
was done, and two weeks following this an attempt was made to close the fistula, 
which failed. Three months later the vagina was closed, and a rectovesical fistula 
made; however, there was still somo drainage of urine below the urethra. Twenty 
months later the patient had shown no signs of recurrence. 
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In discussing the case, the author points out that it is very improbable that the 
fistula was due to the radium but that it occurred more likely as a result of rapid 
infiltration of the bladder wall by the carcinoma. Theo. W. Ad Airs. 

Hirst: Preliminary Radiation in Carcinoma of the Cervix and its Influence on 
Postoperative Infection of Endogenous Origin. Zentralblatt fur Gyniikologie, 
1925, xlix, 247. 

The author is a firm believer in the value of preliminary treatment with x-ray 
and considers that this not only offers the possibility of improving operative re- 
sults but that tissues removed after such radiation are extremely important from 
a histologic standpoint in clearing up many of the problems associated with radia- 
tion of tissues in general. Little. 

Cotte, C., and Bertrand, P.: The Radiology Study of Uterus and Tubes With 
Injections of Lipiodol. Gynecologic ct Obstdtrique, 1926, xiv, 81. 

A specially constructed apparatus is used with which pressure can be developed 
and the return flow of lipiodol prevented. Anesthesia is not necessary. Hospitaliza- 
tion and surgical asepsis should be practised. The bladder and rectum should be 
empty. Ordinarily the injection of from 5 to 6 c.c. of lipiodol will fill the tubes 
and uterus satisfactorily, but larger amounts are not harmful. The author has 
seen no harmful results but reports 3 cases from the literature in which there 
followed signs of a local peritonitis and four deaths. Collargol was used in most of 
these cases. Pifty of the cases in the author’s series were operated upon soon 
after the injection, and in no case could any evidence be found of peritoneal 
irritation. 

About 20 cases of acute salpingitis with various complications, including a fully 
developed acute pelvic peritonitis, have been examined by this method without any 
evidence of harmful effect. It is suggested that in the future it may be possible 
to follow the course of an acute salpingitis by lipiodol injections and perhaps even 
to use this method therapeutically. Goodrich C. Schaeffler. 

Bertrand, F., Villcmur, and Baillat, G.: The Radiologic Exploration of the Cul- 
de-sac of Douglas by tbe Injection of Lipiodine. Presse Medicale, Sept. 8, 
1926, p. 1139. 

Noting that in recent articles on the intrauterine injection of lipiodine (or 
lipiodol) the authors mention the fact that small amounts of the injected material 
escape into the culdesac without causing trouble, the authors decided to study this 
region radiographically by tbe direct injection of this preparation. They report 
two cases. After careful sterilization the vaginal wall posterior to the cervix was 
punctured with a fine needle, 12 cm. long, slightly curved anteriorly. At the. depth 
of 3 cm. the injection of 15 c.c. of the solution was made. Three to five hours later, 
the picture was taken. In the first ease, there was no local discomfort; the next 
morning the patient complained of slight and transient malaise and nausea. In the 
second instance, the injection was painful, and was followed at once by malaise 
and nausea lasting for three or four minutes. 

The radiographs in each instance demonstrated pathologic lesions not detected 
by clinical examination, and in the second patient (the only one coming to opera- 
tion) the condition found on opening the abdomen tallied with the findings on the 
plate. 

The authors recommend the procedure as a safe and simple method of checking 
the bimanual findings. E. L. King. 
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